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.--United States Plywood gets 
with new BaW Boiler 


fwother Product Believed to be the first 4-fuel boiler ever buiit with a fully 

of BEW Engineering water-cooled dutch-oven, United States Plywood’s new 
Type H Stirling unit at Orangeburg, S. C. is designed 

to burn wet wood . . . and coal, oil, and gas. 
Efficient firing of both low- and high-Btu fuels, with 
minimum maintenance to the dutch-oven walls and arch, enables this unit to do the job 
of two separate boilers . . . and to show an estimated 35% investment saving over an 
alternative two-boiler layout. Further, it occupies 30% less space than would ordinarily 
have been required. 
Wood refuse is utilized in the form of sawdust, sanderdust, and chips. Slabs, log cores, 
or coal can be handfired on grates in an emergency. Provision is also made for firing coal 
directly into the dutch-oven by spreader stoker . . . with oil and gas, separately or 
im combination, through burners located at the rear of the main combustion chamber. 
This sort of creative approach to boiler and fuel-burning 
problems—applied in close cooperation with far-sighted 
managements and power engineers—has identified 
B&W with steam-power progress 
for more than 80 years. It may be 
just what is needed to effect impor- 
tant economies in working out your 
steam-generating problems or plans. 


ae 


Helping Industry cut steam costs since 1867 a ai 
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To the progress 

of machine design 

and the efficiency of 
American manufacturing, 
New Departure has 
contributed more than 

half a century of experience, 


knowledge and resources. 


Nothing Kells Like a Ball. 
NEW DEPARTURE 


BALL BEARINGS 


MECHANICAL ENGINEERING, April, 1951, Vol. 73, No. 4. Published monthly by The American Society of Mecbanical Engineers, at 20th and Northampton Sts Easton, Pa. Editorial and 
Advertising departments, 29 West 39th Se., New York 18, N.Y. Price to members and affiliates one year $3 50, single copy SO¢; to nonmembers one year $7.00, single copy 75¢. Postage to 
75¢ additional, to foreign count-ies $1.50 additional. Entered as second<lass matter December 21, 1920, at the Post Office at Easton, Pa, under the Act of March 3, 1879. Member of 
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Note These Two 


és Specificati 
If you have Defense Order Contracts, or sub- fettions the two most im lons 
OF Wool fer, P°FFANE speci. 


contracts calling for the use of wool felt, get in $ cifies 
touch with American. We can supply you with ~Pecification No 
the felt to meet your specifications. 
When writing, please use these felt speci- 
fication numbers on your contracts. 
This information is important, since in re- 
cent years there have been changes in Federal 
specifications for wool felts. American knows 
and will gladly work closely with you to see 
that Defense Orders for felt are filled with 
material that meets the requirements exactly. 


Compe 


TRADE AA a MARK 
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On any basis of selection, Farrel-Sykes herringbone 
gears offer a number of advantages to designers and 
engineers responsible for the correct application and 
successful operation of gears. The quiet, vibration- 
free performance and long life you can expect from 
these gears result from extreme accuracy of tooth 
spacing, contour and helix angle...qualities inherent 
in the Farrel-Sykes method of gear generation. 

The herringbone design provides a maximum num- 
ber of gear teeth always in mesh. Overlap or interlac- 
ing of the teeth, together with gradual engagement, 
contribute to smooth operation. Opposed helices bal- 
ance and absorb axial thrust within the gear member, 


eliminating harmful thrust loads and resultant stresses 
on other parts of the machine. 

Farrel-Sykes herringbone gears are made of the 
finest grade materials, in a complete range of sizes for 
any power capacity and any application. 

Farrel engineers are available to assist in working 
out unusual gear problems. Information about her- 
ringbone gears, or any of the other types mentioned 
on this page, will be sent on request. 
FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. * Sales Offices: 


Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, Cleveland, 
Detroit, Chicago, Los Angeles, Tulsa, Houston, New Orleans 
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| STRAIGHT ecl 


AND SINGLE 
HELICAL GEARS 


HERRINGBONE GEARS 


Forrel-Sykes her- , 
Farrel also supplies 

ringbone gears are 
straight tooth spur 

available in any size 
from ‘s inch to 20 
feet diameter, |< to 


60 inch face. 24 DP 
to 075 DP 


gecrs and single 
helical gears in any 
size from inch to 
20 feet diometer 

to 30 inch face, 24 
DP to 05 DP 
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INTERNAL GEARS 
Lorge internal geors 
ore available with 
either spur on he 
cal teeth in sizes up 
to 18 feet diameter 
12 inch face. 1's DP 
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“spring washer...... 
flat spring 
or wire form 


we make it! 








Wallace)! arnes Springs 


Jipristel Connecticut 
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SEND FOR FREE NEW 


A Stainless Steel Lead Screw, ground from the solid, to the most exacting 6-page telder whtdi Muduaite ond 
specifications, controls the recorder pen in the dependable, highly efficient describes G.S. facilities, Smell 
“Capacilog” .. Wheelco’s newest Strip Chart Recorder. The extreme accu- Gearing and applications together 
racy of this fine electronic instrument is largely due to the exceptional pre- with handy charts for those who 
cision and uniformity of this Lead Screw together with G.S. Fractional specify Gearing from 12 to 96 D.P. 
pm 0 Gearing. G.S. Craftsmen are justly proud of their important ond finer. Will you ask for it on 
contribution to the success of the Capacilog. company stotionery, pleasef 


If better Gearing from 12 to 96 D.P. is a consideration in your business, 
discuss your needs with our competent engineers. More and more particular 
buyers from coast-to-coast are profiting by G.S. experience. You see . . we’ve 
specialized in the economical, mass-production of high precision Fractional 
Horsepower Gearing exclusively for more than 30 years! 


5 /\ R Specialties, ine. 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 











MEMBER OF 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER 
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LINEAR, Inc., 


Self- 


The Waterous Company has capitalized on 
the merits of LinEAR “O” Rings in the ad- 
vanced design of its Model 49B Gate Valve. 


A total of five different LrnEar “‘O”’ Rings 
are used in this unique valve. . . simplifying 
construction and eliminating the irreparable 
wear of normal seat design. “‘O”’ Ring appli- 
cations include: one as a rotary joint on the 
upper stem; two as static seals; one as a 
packing for the seal ring; and one as a self- 


adjusting valve seat. 


fn 6 


Rita ABE 


/ 
Y ohag 1001 | 
Adjusted a 


“enacse”” 


This incorporation of LinEarR “O”’ Rings 
has resulted in considerable cost reduction . . . 
plus longer, more satisfactory service for the 
valve which must handle water at pressures 
up to 500 psi. at capacities up to 500 gpm. 


LinEAR “O” Rings are compounded of 
natural or synthetic rubber, fluorethylene 
polymers, and silastics . . . are available in a 
complete range of J.I.C. and A.N. standard 
sizes, as well as hundreds of non-standard 


sizes for special uses. 
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wiat Airgiagt have that offer so 
Many more economic, engineering and production 
advantages than can be obtained with any other 
material, is illustrated and described in this 


REFERENCE BOOK 
on forgings. 


FNC 
=| Wi 


Write for a copy. Then consult a forging engineer about 
how you can obtain the correct combination of mechanical 


qualities in forgings for your particular type of equipment. 


DROP FORGING ASSOCIATION * 605 Henne 

















JOHNSON’S WAX researcu tower 


—ANOTHER FAMOUS BUILDING 


DEPENDING ON he? FANS 


15 stories with glass and brick walls, the entire struc- 
ture suspended by means of a concrete “core” running 
down through the center—the Johnson Wax Research 
Tower is one of the structural marvels of mid-century! 
Designed in behalf ot the American Housewife, the 
tower enjoys conditioned, dust-free air at all times. 
“Buffalo” fans supply the air. 


“Buffalo” Axial Flow Fans are popular both 
for light-duty ventilation and air conditioning 
work. 


BUFFALO 


148MORTIMER ST. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


AIR WASHING 
ole) Gl. Te: 


VENTILATING 
FORCED DRAFT 
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AIR TEMPERING 
HEATING 


“Buffalo” Fans are putting air to good use in every type 
of plant—improving product and process control— 
promoting health and safety—stepping up worker 

roductiveness—increasing profits. And they are doing 


it efficiently. 


Write us about your job for air. There’s a “Buffalo” 
Fan or Air Conditioning unit to handle it to your 
satisfaction! 


“Buffalo” LL Fans are widely used to supply air for air 
conditioning units, like these insulated fans. 


COMPANY 
BUFFALO, N. Y. 


Branch offices in all Principal Cities 


INDUCED DRAFT EXHAUSTING 
PRESSURE BLOWING 
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by outperforming its own specifications... 


Specifications 
CATHODE-RAY TUBE — Type SYP- 
Y AXIs 


Read the specifications of the Type 303 and 
you'll call it a 10-megacycle, quantitative 
instrument: operate the Type 303 and you'll 
realize you've sold it short. You'll find per- 
formance beyond the exacting limits of its spe- 
cifications! 

An exceptionally fine, medium-priced cathode- 
ray oscillograph, the Type 303 employs the new 
Type SYP- Cathode-ray Tube. High sensitivity 
and an unusually wide range of sweep speeds 
make the Type 303 especially well suited for 
the study of high-frequency phenomena. 
Using the equivalent of five inches of undis- 
yorted deflection on the Y axis, and six times 
full-screen expansion on the X axis, qualitative 
analyses can be highly detailed with the Type 
303. Time and amplitude calibration add quan- 
titative precision to this analysis, making the 
performance of the Type 303 unrivaled in the 
medium-price field. 


Sensitivity — 0.1 peak-to-peak volt per inch (down 
30% at 10 cycles per second and 10 me.) 
down 50% at 15 me. 

Pulse Rise Time — 0.03 microsecond. 

Available Undistorted Deflection — 5” for symetrical 
signals and 22” for unidirectional signals. 

Signal Delay — Sufficient to allow for sweep-starting 
time. 


Sensitivity — 0.35 peak-to-peak volt/in. (flat to d-e 
down 30% at 500 ke). 

Available Undistorted Deflection — 5” 

SWEEP SPEEDS — up to 6” /psec, obtained by expansion. 

SWEEP DURATION — Continuovsly variable from 0.1 s;. 
to 2 psees. Driven er Recurtent operation. 

VOLTAGE CALIBRATION — Square wave with peak-te- 
peak amplitudes of 0.1, 1, 10, and 100 volts. Accu- 
racy + 5%. 

TIME CALIBRATION — Pulsed oscillations corresponding 

lo time intetvais of 100, 10, 1, or 0.1 psec. Accuracy 

setter than £ 3%. 

INTENSITY MODULATION — 15 volts peak will blank 
the beam. 


DuMont for Oscillography 


1000 MAIN AVENUE, CLIFTON, N. J. 
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Be a wise bird about tubing 


SIZES UP 
10 ¥e" 0.0. | 


Bundyweld Tubing, double- 
walled from a single strip. Ex- 
clusive, patented beveled edge 
affords smoother joint, absence 
of bead, less chance for any 
leakage. 
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Why get yourself out on a limb with a 
tubing part that can’t deliver the goods in 
your product? 

Be like other wise birds and rely on Bundy- 
weld for lines that hold, come shaking 
or vibration, for coils that form right, or 
frames that are strong. The more stringent 
your needs, the better. 


No other small-diameter tubing offers as 
much as this double-walled type of Bundy # 
tubing. It’s extra sturdy, won't leak under 
pressure or give under normal strain. It's 
thinner walled, conducts heat faster and 
fabricates with ease. 

For details, just get in touch with head- 
quarters for pe ill-diameter tubing . . . today. 


Bundy Tubing Company 


DETROIT 14, 


MICHIGAN 


World's largest producer of small-diameter tubing 
AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERMANY 
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We've simplified the already simple centrifugal 
pump! Our new GS pump is designed so that 
every working part .. . every part subject to wear, is 
contained in one easily replaced unit rotor assembly. 
Through our Service and Exchange Plan new 
rotor assemblies are available for immediate 
shipment from conveniently located stocks 
throughout the country. 


Tough service?... You bet! 


0 to 800 rpm in 8/10 Second . . . 26 Times per Minute. And this 

De Laval speed reducer takes it and likes it. This particular unit is 
driving a conveyor belt that automatically feeds and measures billets 
going into a shear. If you are rough on reducers in your plant, tell 
your problems to one of our power transmission engineers. 


idea here! 


This means good service, and if maintenance 
: ever does become necessary, all you have 
yf to do is remove the cover and end plate bolts, lift 
~~ . out the old rotor and drop a new one in place. 
be It’s that easy! Capacities to 
400 gpm — heads to 230 feet. 





TURBINES «¢ HELICAL GEARS «+ 


CENTRIFUGAL PUMPS «+ 
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WORM GEAR SPEED REDUCERS « 


CENTRIFUGAL BLOWERS AND COMPRESSORS 


IMO OIL PUMPS 
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DANSKAMMER POINT STEAM STATION 


CENTRAL HUDSON GAS & ELECTRIC CORPORATION 


TheC-E Unit shown here is in process 
of fabrication for the Danskammer 

Point Steam Station of the Central 

Hudson Gas & Electric Corporation, 

south of Newburgh, N. Y. 

The Unit is designed to serve 
65,000 kilowatts of electric generat- 
ing capacity at a throttle pressure of 
1450 psi, with primary steam temper- 
ature at 1000 F reheated to 1000 F. 

This steam generator is of the radi- 
ant type with a reheater section 
located between the primary and sec- 
ondary superheater surface. A finned 
tube economizer section is located 
below the rear superheater section, 
and a tubular type air heater follows 
the economizer. 

The furnace is fully water cooled, 
using closely spaced plain tubes. It 

is of the basket-bottom type, 
s a discharging to a sluicing 
ash hopper. 

Prt Pulverized coal firing is 
—- employed, using bow! mills 
= and tilting tangential burn- 

ers. Arrangements are made 
to burn oil when and as 
a desired. — 
































































































































COMBUSTION ENGINEERING= 
SUPERHEATER, INC. 


200 Madison Avenue e¢ New York 16, N. Y. 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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Heat control a eee 
in lens making 
solved by compact 
thermostat 


ee 


relie 


THERM 





When the Shuron Optical Company designed a new that expands or contracts instantaneously with tem- 
machine for speeding up the lens-blocking operation, perature changes, making or breaking the totally en- 
the problem of heat control proved a vital factor. closed electrical contacts. 

Both lenses and blocks had to be warmed on hot You, too, can benefit from Fenwal performance. 
plates at pre-determined temperatures that had to Wherever heat is a factor, you can rely on 
be uniform. THERMOSWITCH Units for effective control. For fur- 

Shuron needed a very compact thermostat ther details, mail coupon below. 
that could be depended upon for long-lasting, re- 
liable, accurate performance. Cost was also im- 
portant. After experimenting, the Fenwal Appliance 
THERMOSWITCH Unit was selected as best able to 
meet all requirements. It was approved as a standard 
specification on the Shuron device, successfully per- 
forms its function with regular efficiency. 

The use of the Fenwal Appliance THERMOSWITCH sp ee 
Unit by the Shuron Optical Company is but one of A PPL] 
many ways in which this unique, minimal size, low- A NC E. TYPE 


cost thermostat is benefiting industry. Its activating HER MOS 
} Pre aD” FOL I r » WITCH 


control element is the single-metal stainless steel case : 


SENSITIVE 


.. buf only to heat 


4 


© THERMOSWITCH Units can do for you. | 
Just fill in coupon and mail . . . no obligation. | ; 
2 Heating CO Cooling © Humidity Control or De- 
FENWAL, INCORPORATED, 54 Pr:csant St., Ashland, Mass. | PORnRy ener ee en tection 
111 South Burlington Ave., Los Angeles 4, Cal. ~ under-temperature) 1) Vapor Control 
TEMPERATURE CONTROL ENGINEERS 1 Timing (thermal) ( Radiant Heat Control 
() Pressure Control (by controlling vapor temperature) 


- ‘al I 
FREE! Set this bulletin see whet Fenwal 1 am chiefly interested in the applications checked: 


Name reseed Position 
Company OTHER (Please fill in your special requirements) 


Street nt 
City team State | oi reaie es b54s:b00 0:4 bn0cie.cabe schigaie saan 


be ase ase es eames aenenaemeseenesasenabesensneanas 
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What’s worth metering 
is worth metering right! 


+ + « and Foxboro offers the right 
meter for any metering problem. 
See the varied types below. 


Types 1 & 2 TYPE 9 TYPE 17 TYPE 8 
Meter Body Meter Body Meter Body Meter Body 

















i 


light weight & low for differential ranges Unequalled quality longest float travel, leakproof meas 
cost for indicators as low as 1” H2O es- meter for general in- greatest power, high-- urement at really 
& portable re- pecially for law pres- dustrial service est accuracy meter ever high pressures 
corders. sure gas and air built without compro- 
service mise in accuracy 

















a flow meter type for every need 


From its complete line of flow meters, Foxboro can offer the 
best type — in the proper range and static pressure rating — 
for virtually any metering problem. They are available as 
indicators, recorders, controllers, and transmitters . . . known 


throughout industry for their accuracy, dependability, and Forged 1000 "200" 


Specifications of Foxboro 
Meter Types Illustrated 





MATERIAL MAX. W.P. RANGES 








economy. 
The widest selection of flow instruments is only one of Cast Iron 


many factors responsible for Foxboro’s acknowledged lead- nates 

orge: 

ership in flow metering. See how this factor—together with Steel 
many superior, exclusive design features — give you the Forged 

; ; ; Steel 1500 ihseanaill 

most value for your money in flow metering. Write for Bulletin 

351-2. The Foxboro Company, 1824 Neponset Ave., Forged 3500 100-200" 

Foxboro, Mass., U. S. A. 


OXBOR 


S. PAT. OFF 


150 ‘ —16" 





1800 r"—~400" 


























14 - Apri, 1951 MECHANICAL ENGINEERING 





Wl: Cher [250000 hus fo Mew Yak Satealenel 


5 Shae OOO PANO GPACO of time, we have~contracted to fabricate the 
paSor power piping for over 1 2507006. kws. of additional steam power capacity 
for New York State alone. Most of these orders inc e job-site installations as 
wedd, ALL piping is for modern high-press zh—-temperature systems — 
predominant a “operating temperatures of 1000°F. or 





higher. When completed these new power installations will expand the state's total 


Steam-generated capacity by well over 20%. 


news For operators | 
| IN WESTERN CANADA! 


Canadian Kellogg Com- 
pany has established com- 
plete shop facilities for 
the fabrication of all types 
of piping at EDMONTON in 
Alberta Province. Inquire 
directly or through any 
Kellogg office. 


= 


50th ANNIVERSARY «| 
1901 - 1951 - 
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Special studies of unusual Metallurgical research by 
problems such as graphitiza- recognized specialists who 
tion to assure long life and have made melee contribu- 
low maintenance. tions in this fiel 
Pressure Vessels 
Vacuum Vessels 
Fractionating Columns 
Drums and Shells 
Heat Exchangers 
f metas Process Piping 
Bends and Headers 
Exclusive Equipment for accu- Complete facilities forthe fab- Top welding performance in Quality control, devised by Giant One-Piece Bends 


rately analyzing stressesinpip- _ricationof steel productsfrom _shopsand inthe field by weld- _ metallurgical experts, embrac- 
ing and providing unique simple forgings to specially ers accustomed to working ing forming, heat treating and Forged and Welded Fittings 
data for critical installations. cast bi-metallic devices. under X-Ray checks. non-destructive testing. x 


I aw A TF A TO | 6 
The M. W. Kellogg Company, (A Subsidiary of Pullman Incorporated) — Offices in New York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris, 
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N the Hyatt Hy-Load line of solid cylin- 
drical roller: bearings there are four 
types which are made with separable in- 
ner races. These inner races are freely 
interchangeable with any roller assembly 
of the same number thus permitting non- 
selective fitting after pre-assembling the 
two bearing parts in separable machine 
elements. This Hyatt feature speeds final 
assembly, permits more efficient produc- 
tion planning and layout, and often leads 
to improvements in product design. 
When a shaft of larger diameter is 
needed for greater rigidity or a bearing 
of smaller size is desired, the separable 


inner race can be omitted and the rollers 


$—+—+4+- 6 


operated directly on the shaft in instances 
where the bearing operating surface of 
the shaft can be of suitable hardness and 
finish. 

In addition to the Hy-Loads with sep- 
arable inner races there are separable 
outer race and non-separable types each 
of which are made in a wide range of 
sizes. 

Full information about all Hyatt 
Hy-Load Roller Bearings is contained in 
Catalog 547...a complete engineering 
guide to radial bearing selection and use. 
Write for your copy today. Hyatt Bearings 
Division, General Motors Corporation, 
Harrison, New Jersey. 
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FRED A. HOFMANN, production vice president of the Elastic N. J., is going night and day. Sure, we make a lot of steel products, 
Stop Nut Corporation of America, says, “We're back on a full but for a general-purpose motor, we don’t think you can beat cast 
2 iron. After the pounding we've given our Tri-Clad motors for the 


2-shift production schedule, and practically every one of the 62 
Tri-Clad motors we've installed since 1941 in our plant at Union, past 10 years, we're stronger than ever for Tri-Clads.” 


ELASTIC STOP NUT CORPORATION: 


“We're stronger than ever for Tri-Clad triple protection!” 


VIRILE VETERAN. This 10-hp Tri-Clad motor has been driving an 
Acme Gridley multiple spindle bar machine for nearly 10 years. 
military planes. Each of the jet engines above uses a large number It’s still going strong, another reason why, after 10 years, ESNA 
of these special stainless-steel high-temperature nuts, designed to thinks Tri-Clad is still their best motor buy! And today’s 

hold under the extreme heat and other severe conditions of jet- rri-Clad motor, all-industry favorite, is better than ever! * 


engine operation. Moreover, these nuts must be re-usable without YN 


seizing or galling the finish. ESNA counts on the reliability of their 
Tri-Clads to help turn out thousands of these fasteners every day. i & A L | y) bE L a C T R | 


TRI-CLAD MOTORS drive machines that produce ESNA fasteners 


for use on jet aircraft engines—the engines that power our modern 











—— a 








4 STEPS—AND NO HANDS! Backbone of the ESNA produc. 
tion line, the Acme Gridley automatic bar machine (3 shown above) 
ejects a finished nut blank every 442 seconds. The operator simply 
keeps the six spindles supplied with bar stock. The machine feeds 
Stock, machines the nut profile, drills 2 holes and cuts off to ac- 


TR/ CLAD MOTORS 


Help Keep ESNA 
Production Up! 


PRODUCTION PUSHER General plant foreman Karl Kjellburg 
has the job of meeting “impossible” defense program manufacturing 
schedules. He’s counting heavily on automatically fed machines 
like the Tri-Clad driven V. & O. press on his left; says, “This press 
inserts over 200 elastic fibre locking collars a minute in a *%” 
fastener. Driving it is a big job for a motor. Our Tri-Clads gave us 


no trouble during the war. We're counting on them again!” 





curate lengths. The load on the 10-hp drive motor is heavy and 
constant—but Tri-Clad, with its bearings completely enclosed in 
cast-iron housings, can take it! Maintenance department can’t recall 
a single Tri-Clad bearing ever having to be replaced. Moreover, 
if they need it, the motors are easily greased while running. 





TROUBLE SHOOTER TESTIFIES Ed Conk, ESNA’s maintenance 
chief, must furnish reliable power wherever it’s needed in the plant. 
He’s got some definite ideas about electric motors; says, ‘We like 
a motor you can regrease easily if you have to. So far, we’ve had 
to regrease very few of our Tri-Clad motors. And those were either 
on hot spots or on particularly tough jobs. The point is—we could 
readily have regreased them all if it was necessary.” 


GENERATORS 


HOW | MAINTAIN 


a eee v 


TIMELY READING With electric motor 
needed on the line, once again it’s time to be a crank 
about motor care. That’s why every motor user needs 
this General Electric manual. Tells how to spot motor 
and generator trouble before it happens, how to pre- 
vent serious breakdown, how to conduct a regular 
motor maintenance program. Order a copy for your 
maintenance department today! Use the coupon! 


every 


GENERAL | 


. 

TOUGHEST...on the inside Extra protection against electrical 
breakdown is built into every Tri-Clad motor. Formex* wire wind- 
ings, one-piece cast-aluminum rotor, double-end ventilation—these 
are features that prolong a general purpose motor’s useful life. 
TOUGHEST...on the outside Teeth rattling blows, dripping 
liquids, corrosive fumes—they’re all in a day’s work for Tri-Clad 
cast-iron construction. You get a rigid structure, too—one that 
won't twist out of line when you're bolting it down. 


TOUGHEST... at the bearings A Tri-Clad motor will run safely 
without relubrication for as long as any general purpose motor 
you can buy. But, if the application does make relubrication a 
“must”, you can grease your Tri-Clad without halting production. 

* Reg. U.S. Pat. Off. 


General Electric Company 
Section 752-8 
Schenectady 5, New York 


Please send me my free copy of “How To Maintain Motors and 
Generators” (GET- 1202) 

Name 

Company 

Address 


City State 
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You'll find some worthwhile information on 
motor control on the next page 





Herman F. Zoll, Purchasing Agent and Arthur B. Sullivan, Chief Engineer of John 
R. Evans & Co. inspect the G-E motor starter that is giving motors throughout their 
plant the reliable control and protection needed to keep output up, rejects down. 





a» Di 
Martin Kelly, Evans Co. Plant Electrician, removes arc hood on G-E motor starter 
that isolates and protects each contact in its own chamber. 


“NO SHUTDOWNS 
DUE T0 
STARTER FAILURE!” 


Here’s a tip on real motor-starter 
dependability from a 
leather-processing plant executive 


As chief engineer of a leather-processing plant, 
it’s Mr. Arthur B. Sullivan’s job to keep electrical 
equipment throughout the plant running smoothly. 
So it’s a safe bet he knows what he’s talking about 
when it comes to motor-starter dependability. 

Says Mr. Sullivan: “When a motor drive won’t 
start because its motor starter fails, we’re tied up 
until it’s fixed. We lose output and, if it’s a con- 
tinuous processing line our rejects may be high. 

“Because of this, we’ve had to compare starter 
against starter. We haven’t found one that beats 
this G-E starter. Since installing it, we’ve had prac- 
tically no shutdowns due to faulty starting. What’s 
more, this G-E starter is easier to install and serv- 
ice. We’re sold on it!” 


MAKE SURE YOUR PLANT 
ELECTRICIAN KNOWS ABOUT 
THESE G-E STARTER FEATURES: 


For Longer Life 

Fine silver contacts, “Strongbox” Magnet Coil, “molded- 
in” coil lubricant. 

For Easier Maintenance 

A screwdriver is the only tool needed for servicing. All 
terminals are “up front”. 

For Greater Flexibility 

Contacts that are easily changed from normally open to 
normally closed. 


For details on the full line of G-E magnetic motor start- 
ers, write for Bulletin GEA-5153. Manual starters for 
infrequent starting operations are described in Bulletin 
GEA-1522. For pricing and shipping data, phone or 
write your G-E representative or authorized G-E dis- 
tributor. Section A730-21, Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 
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Esso Standard Oil Co. Uses SK 
Eductor To Outmode Hand Mixing 


In the manufacture of certain chemicals 
made from petroleum derivatives, the 
Bayway Refinery of Esso Standard Oil 
Company at Linden, N. J., found it 
necessary to add and mix large quantities 
of granular dry solids in a liquid stream 


Prior to installation of an SK Fig. 254 
Hopper Type Eductor, illustrated, this 
mixing was done by hand. Economies of 
the new method were immediate and 
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gratifying: labor for mixing was elimi- 
nated; mixing time was reduced; effi- 
cient mixing was obtained; and area ap- 
pearanc c was improved. 


Ihe 3” Eductor, shown in the photo 
and in detail in the drawing, is located 
in a concrete pit. Liquid is pumped from 
a feed tank by means of a centrifugal 
pump through the eductor and back into 
the feed tank. During this liquid re- 
circulation, granular dry solids are added 
to the stream until proper ratio is obtained, 
at which time the liquid is pumped from 
the feed tank directly into the storage 
tank, by-passing the eductor 


The Bayway Refinery has mounted a 
rotary crushing machine atop the eductor 
hopper for the purpose of crushing large 
particles into sizes suitable for feeding 
into the hopper of the eductor and from 
there into the eductor chamber. The in- 
stallation handles 72 lbs. per minute of 
solids with 100 gpm of liquid at 50 psi 
gauge maintaining a 20 ft. head at dis- 
charge. 


For details on all types and sizes of Sk Eductors, 
request Bulletin 2-M 


HAVEG SPARGER NOZZLES 
RESIST CHEMICALS, GIVE 
EVEN TANK TEMPERATURE 


Recent installations in industrial plants 
show that definite savings can be realized 
by using SK Haveg Sparger Nozzles in 
the tank heating of certain chemicals and 
acids. 


Molded in one piece from Haveg 41 or 
60 with '/2” connection for threading in 
Haveg threaded pipe, these nozzles can 
handle any temperature up to 265° 

the corresponding steam pressure in such 
case being 25 psi. 


In addition to cutting replacement costs 
resulting from corrosion and excessive 
wear, SK Haveg Sparger Nozzles offer 
quiet operation, more intimate mixing, 
and maintain more even tank temperature 
Steam, issuing from the Haveg Sparger 
Pipe through the tip of the steam nozzle 
at high velocity, entrains tank liquid 
through the open areas on each side of 
the nozzle. The steam and tank liquid 
enter the nozzle chamber where they are 
thoroughly mixed and discharged with 
sufficient force to cause constant agitation 
and uniform heating within the tank. 


Sk Haveg Sparger Nozzles are available from 
stock. Request details 
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Farval lubricates press 
for “Big Inch” line pipe 


@ Since April, 1950, a new type of hydraulic press 

has been U-shaping forty-foot lengths of half-inch 

steel plate in the process of forming electric weld 

FARVAL—Studies in oil field pipe. Sizes produced range from 26 to 36 
‘ cea inches in diameter —for bigger “Big Inch” lines. 
Centralized Lubrication Fae. ; 

No. 119 Lubrication is no problem on this press. It is 

: served by three manually operated Farval systems 

—one of these lubricates 32 points on the gibs, 

while the other two lubricate 114 bearings 

on the dies. 

With Farval on the job, there has been no need 
for extra men as oilers, no waste of lubricant, 
and even more important, no down time either 
to oil hard-to-get-at points or to replace worn- 
out bearings. 


In this and in hundreds of other plants, on 
presses and other industrial machinery, Farval 
Centralized Lubrication has paid for itself in sav- 
ings—savings in oiling labor, lubricants, bearing 


expense and production time. 





Farval is the original Dualine system of central- 
ized lubrication, proved practical in 20 years of 
service. The Farval valve has only two moving 
parts—is simple, sure and foolproof, without 
springs, ball-checks or pinhole ports to cause 
trouble. Through its full hydraulic operation, 
Farval unfailingly delivers grease or oil to each 
Three Farval centralized systems lubricate this 2000-ton bearing—as much as you want, exactly measured 
ea press. bs ose here plates, 4" to 2” thick, into —as often as desired. Indicators at every bearing 

eae en eae show that each valve has functioned. 

















Write for Bulletin 25 for full details. The Farval 
Corporation, 3264 East 80th St., Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 


AAA 


22 - Aprit, 1951 MECHANICAL ENGINEERING 





Properties of 


New Booklet Just Released 


Send for your free copy of this up-to-date, authoritative work on the grades 
of, the chemical and physical properties of, and test data on cellular rubber. 
Lists A.S.T.M., Army, Navy and Air Force specifications, among others. The 
most complete reference work yet produced on this highly-adaptable product 
of widely diversified usage. 

Write us today and your free copy will be mailed promptly. 


THE SPONGE RUBBER PRODUCTS COMPANY 


401 Derby Place Shelton, Connecticut 
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up to 200 hp 

in one compact 
package! 





New G-E Speed Variator power 
**package,"’ typical of ratings 75 to 
200 hp, comes in two units for greater 


SPEED 


plant-layout flexitility. M-g set cabi- 
. net (5 ft Ye in. high by 9 ft 9% in. 
wide by 3 ft 4 in. deep) may be 
located away from or bolted to con- 
trol cabinet (7 ft 6 in. high by 2 ft 


6 in. wide by 3 ft 4 in. deep). 


VARIATORS 


All the advantages designers have appreciated in 

General Electric Speed Variators— packaged, pre-engi- 

neered adjustable-speed drives operating from a-c 

power systems—can now be obtained in units rated 

75 to 200 hp. On punch presses, wire drawing ma- 

chines, mill auxiliary drives, etc., they provide the 
same speed ranges up 
to 40:1 and beyond, 
good speed regulation, 
great operating flexi- 
bility, and minimum 
installation and main- 
tenance cost. 


With adjustable-voltage control in whatever type is 
most suited to the need—straight magnetic, ampli- 
dyne, or electronic—this new drive requires no special 
foundations, includes all necessary protective features, 
and contains all wiring between components except 
to the remotely-mounted motor and operator’s con- 
trols. 

Best of all, standardized component design lets you 
specify only the features you need, permits prices 
comparable to other drives that require costly field 
assembly. For more information on these new larger- 
hp Speed Variators, check your nearest G-E Apparatus 
Sales Office. Bulletin GEA-5335 describes Speed Varia- 
tors in 1-60 hp ratings. 


GENERAL @@ ELECTRIC 
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PRODUCT 
HIGHLIGHTS 


VERSATILE SWITCH New! Complete! 
makes good Easy to use! 


. 


10,000 ways! 


What’s behind the success story of the 
General Electric Type SB-1 switch? Simply this: By varying its 
many standard, interchangeable cams, contacts, fingers and other 
parts, you can arrange for over 10,000 control and transfer 
combinations, use it for practically any control job on low-capac- 
ity circuits. For extra-heavy duty, there's the tougher Type 
SB-9, with the same features plus extra wear-resistance. Both 
types mount on \%- to 2-inch-thick panels, are rated up to 20 
amperes at 600 volts a-c or d-c. See Bulletins GEA-4746 (SB-1) 
and GEA-4114 (SB-9). 


METALS COMPARATOR 
cuts scrap losses 


economically ! LISTS RELAY-HEATER RATINGS 
With both ferrous and non-ferrous metals 3 FOR G-E MOTOR STARTERS 


now in tight supply, you'll need the material savings a General Just out is this handy guide to the selection of overload relay 
Electric metals comparator can bring you. It provides an econom- heaters for most types and sizes of General Electric manual 
ical, non-destructive test of metal parts for composition, heat and magnetic starters. In one convenient 16-page reference 
booklet, it concentrates data from many sources, makes it 
easier and faster for you to match heaters to motors. Check 
Bulletin GEC-127B in the coupon below. 


treatment, hardness, or plating thickness—decreases scrap losses 
due to mixed material or incorrect processing. Parts are quickly 
compared against a reference standard. Uses single-phase, 60- 


cycle, 110-volt supply. See Bulletin GEC-566. 
TR RE OE A A EN ET ae 


General Electric Company, Sec. F668-88 

Schenectady 5, New York 

Please send me the following bulletins: 

~\ for reference purposes 

X in connection with immediate projects 

C GEA-4114 Type SB-9 switch 

(C GEA-4746 Type SB-1 switch 

(0 GEA-5335 1-60 hp speed variator 

(0) GEC-127 Relay-heater catalog 

C) GEC-487 Plate-type field rheostat 

0 GEC-566 Metals comparator 

CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 


PLATE-TYPE RHEOSTAT 
gives accurate 
speed control! 


Specify these General Electric plate-type field rheostats for mount- 
ing on a machine tool, switchboard, or control or operator’s 
panel, and you’ve provided for speed control of d-c motors, or 
voltage control of generators and exciters. The 6-, 9-, and 12- 
inch standard sizes contain 27, 52, and 70 resistance steps for 
accurate adjustment. Adjustable stops at each end of travel save 
time, assure uniform operation, are easily reset for added flexi- 


bility. See Bulletin GEC-487. [ 
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Name ... 
Company 
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GRINNELL PREFABRICATED PIPING 


assures greater customer satisfaction 
through its five-point program of 


yalilee Cont 


had 


Pa 


The bending operation illustrated above is an example of 
Grinnell QUALITY CONTROL in action... 
The tubing shown is made from a chromium alloy steel forging, 
turned and bored. Outside diameter is 1434 inches; wall thick- 
ness 24 inches. Temperatures of the tubing within the bending 
furnace were maintained and controlled within 20°F of speci- 
fied temperatures. Bending was done with such skill and rapid- 
ity as to permit a temperature drop of only 100°F at the inside 
surface of the tubing. Maximum thinning was only .06 inch. 
Designed for a central station power plant to accommodate 
1500 PSI and 1050°F, this is typical of Grinnell’s engineering 
knowledge which assures prefabricated piping of the right 
kind — for all types of installations no matter how complex. 


RINNELL 


WHENEVER PIPING IS INVOLVED 


GRINNELL COMPANY, INC., Providence, R. |. Warehouses: 
Cieveland * Cranston * Fresno * Kansas City * Houston 
Oockland * Philadelohia * Pecatello * Secramento 
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QUALITY CONTROL is the result of Grinnell’s 100 
years of practical experience in the field of 
piping. Delivery of prefabricated piping sub- 
assemblies to exacting engineering require- 
ments which meet all governing code require- 
ments is assured by Grinnell Quality Control, 
which includes: 
* Interpretative engineering 
Metallurgical research 
Specialized facilities 
Skilled personnel 
* Rigid inspection 


ECONOMY of specifying Grinnell prefabricating 
piping results from: 
* One source for design, interpretation and 
fabrication 
* Coordination of shop production under 
ideal conditions 
* Elimination of waste by paying only for 
finished material delivered 
* Reduction in field erection time 


Write for the book-et, Grinnell Prefabricated Piping. 


* Billings * Buffalo * Charlotte °* Chicago 
Long Beach * Los Angeles * Milwaukee * Minneapolis * New York 
St. Louis * St. Paul * San Francisco * Seattle * Spokane 
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Specify these Edward Steel Valves... from 
the Line that Gives You the Better Designs 


against abnormal 
pressure increases with 


Edward relief valves protect equipment 
nst sudden and unusual pressure in- 
r tems. F proof de 
ccurate spring action make 
lutely dependable. One low 
can save much expensive 
1ipment 

Used extensively in power, chemical, 
Process, petroleum ydraulic, marine, 
and general industria »rvice, they are 
particularly outter for ail eving pressure 
in pump lines, drums, heat exchangers 
and unfired pressure vessels handling 

2m 


PORE E HORE EEO EE EERE EEE EEESESEEEEEEES OSE EEOEEOEEEE 


NEW BULLETIN Write for new tree bulletin No. 711 containing latest design 
details, dimensions, weights, and installation iniormation 


New ALL-PURPOSE 
STEEL VALVES 


A new all-purpose valve 

< series, ideal for 
> almost any service 
e) where small 


Oo. S. & Y. 
steel valves 
are used. 


Drop forged steel for 
greatest strength . . . 
simplest packing arrange- 
ment. . . tight, easily 
accessible union or bolted 


bonnet joints .. . bronze a 





mated seats ‘ond ‘uke lock 

welded parts. Built in sizes \% to 2in. 
inclusive, globe or angle, screwed or 
socket welding ends, carbon or chro- 
mium molybdenum steels, in 600 or 1500 
lbsp Classes. Stocks now available. 
Bolted bonnet 1-Y% in. up 600 

lb, 1 in. up 1500 Ib. Union 

bonnet in smaller sizes. 


write today for your ieee copy of BULLETIN S01 





Quiet ... Efficient = 


ann. 
NON-SHOCK 
Ball & Piston 


VALVES 


Vibration, clatter, and damaging shock to piping are 
cut to a minimum with Edward forged steel ball and 
piston check valves. Cushioned closing action elim- 
inates excessive vibration. Accurate guiding and 
spring loaded construction assure fast positive seating. 
EValloy stainless steel seat and ball 
2 _ or piston give maximum trouble-free 
> service 

Union or bolted bonnet in sizes % in. 
to 2 in. inclusive in two piessure classes 
600 lb at 850 Fand 1500 lbat 
850 F. For complete information, write 

for Catalog 104. 


. 


EDWARD BUILDS Globe ana Angle Stop Valves ¢ integral 
Bennet Univalves ¢ Gate Valves © Non-Return Valves ¢ Blow-Off 
Valves © Feed Line Stop-Check Valves © Intex (integral Seat) Valves 
@ Instrument Velves @ Check Valves @ Relief Valves @ Hydravlic 
Velves @ Gage Valves © Strainers © Special Designs 
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PRECISION REGULATION 


Eiwod Instrument 


vE iward Fig. 952 series ° 
s mpact they 
h hook-ups 
ind manifolds, 
regulation for 
lator, by-pass 
instrument of all types 
Forged steel, globe or angle 
Rated 6000 lb WOG, 1500 Jb 
850 F in carbon steel. Also in 
stainless steels with higher ratings. 
@ No bonnet joint to leak. 
@ Swing bolted gland for easy pack- 
ing. 
@ Needle point stem, fine pitch 
threads for accurate regulation. 


by WRITE FOR NEW BULLETIN‘ 


Sani Utes 1. ® 


SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 


EAST CHICAGO, INDIANA 
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“PAL, YoU AND | HAVE 
BEEN BUDDIES ALL MY 


Down through the years 
with a K&E Slide Rule 


Although K&E Slide Rules are the oldest slide rules 
made in America, there are no whiskers on ’em—except 
cat’s whiskers (I mean, symbolizing precision). 

If you are an old engineer, you probably regard your 
K&E Slide Rule as a priceless Stradivarius. You are 
probably figuring on passing it down to your grand- 
children. 

If you are a beginner, the sooner you attach your- 
self to an immortal K&E rule, the better. 

K&E Slide Rules have become accepted symbols of 
the engineering profession. If a photographer, illus- 
trator or cartoonist wants to indicate that his hero is a 
top-flight engineer, he puts a K&E Slide Rule in his 
hand or in the immediate environment. 
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Ask anybody what he knows about Keuffel & Esser, 
and he first starts rhapsodizing about slide rules. Slide 
rules and K&E are synonymous. 

And they’re both almost as long lasting as the 
pyramids! 

Keuffel & Esser have been around since 1867 and 
they completed their first batch of slide rules in 1891. 

It is not uncommon to hear of a K&E rule which has 
been in service for over 50 years. 

I used to think a slide rule was a slide rule—just as 
a yard stick is a yard stick—but there is a sensational 
variety of em in the K&E line—from the simple Mann- 
heim to the more complicated brethren, such as the 
Log Log Duplex Trig and Decitrig and the Log Log 
Duplex Vector*. 

Also, there are several sizes from the handy pocket 
rules, to the more common 10-inch, up to the 20-inch 
longfellows. 

There’s no point to hitching up for life with a “second 
best” slide rule when you can play a Keuffel & Esser. 

*Trade Marks ® 
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You wouldn’t try to be Rachmaninoff without 
a piano, or a Kreisler without a fiddle. Well, who 
would want to be a draftsman without a K&E 
PARAGON?t DRAFTING MACHINE? 


This miracle machine makes you a veritable 
orchestra leader at your drawing board. It com- 
bines T-squares, triangles, protractors and scales, 
all in one unit, controlled entirely by one hand. 


You can move a rule all over the beard, and 
the rule stays parallel to its original position. You 
can draw all lines to exact length. The lightest 
touch rotates the scales to any angle desired. 


Permanent accuracy is assured, because the 
open center arm construction makes it practically 
impossible to disturb the factory-set band tension. 


{Trade Mark ® 
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AND | CAN REMEMBER 
WHEN | THOUGHT ERASING 
WAS DRUDGERY -~ LIKE 

DISHWASHING! 


This KKE MOTORASER* makes old-fash- 
ioned hand erasing look horse and buggy. It reduces 
your erasing time to seconds. 


Since it depends on 
speed rather than pres- 
sure, the MOTORASER 
does not wear holes in pa- 
per. It’s as accurate as a 
pencil point, yet will clean 
large areas in a jiffy. 
It’s handy in the 
hand—a 3 inch palm full 
with a finger-tip switch—only 6 oz. Uses AC juice 
—60 cycle 110 volt AC—or DC with an inexpen- 


sive adapter. A sturdy little feller, too. 
*Trade Mark 


For further information 
about any of the above 
products, ask a K&E 
Distributor or any 
K&E Branch, or write 
to Keuffel & Esser 
Co., Hoboken, N. J. 
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Get the roller chain with rollers that are 


SHOT PEENED 


for EXTRA fatigue life! 





Thousands of tiny steel balls hammer the 
metal—"cold work" each roller. This 
gives the roller added ability to withstand 
the shock and impact of eperation at high 
or low speeds—heavy or light loading! 





You det this added feature in give them the extra fatigue life needed for today's 


higher speeds and heavier loads. 
every LINK-BELT Roller Chain Link-Belt Roller Chain is available in single or 
multiple widths, in 3g” to 3” pitch and double 
‘ pitch. If you have a roller chain problem, see the 
lows. Just smooth, flowing dependable chains that LINK-BELT engineer nearest you. 
pay off in wide flexibiliry—greater performance— : 


You get absolute uniformity, too. No highs. No 


longer life. 

You see, LINK-BELT Roller Chains are made 
from carefully selected materials with controlled 
heat treatment to assure uniformity and absence of 


weak members, then—rollers are shot peened to ROLLER CHAINS and SPROCKETS 


LINK-BELT COMPANY. Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8, Johannesburg. Offices, Factory Branch Stores and Distributors in principal cities. 12,207 
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A gearturbine built to save... 


Tice ways 


WESTINGHOUSE 

The Westinghouse Gearturbine costs less to 
Ps buy... less to install... and less to maintain. 
Tree £—CLOSE-COUPLED wianed up in a single package is a compact, 
™ ancl rugged and reliable speed-reduction unit 
solidly coupled to a Type E turbine. It’s the 
ideal combination for ratings up to 500 hp 
and output speeds commonly found in single- 

ended applications. 

Here’s economy made possible by a stand- 
ardized design that cuts manufacturing costs 
... avoids costly specials... saves space... 
and simplifies maintenance. And you get the 
maximum flexibility possible . .. any combina- 
tion of three turbine wheel sizes, three gears 
and three types of governor can be used 
according to your needs. 

Other plus features are... solid coupling of 
turbine shaft to pinion shaft; single-helical 
gearing; forced circulation, filtered oil; and 
3-point support for easy mounting and leveling. 





J-50521 


GET THE FULL STORY. A newly available booklet, 
B-4346, clearly explains the applications, refinements 
and advantages of Westinghouse Gearturbines. Ask your 


nearby Westinghouse representative for your copy, or 
write Westinghouse Electric Corporation, P. O. Box yOu CAN BE SURE.. € rs 
868, Pittsburgh 30, Pa. ; 
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@ Write for a Copy of Bulletin B-50-11 


FOSTER WHEELER CORPORATION 165 BROADWAY NEW YORK 6, 
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SIUCA TOTAL DISSOLVED — 
CARRYOVER SOLIDS CARRYOVER 


REDUCED CARRYOVER OF 
a. Silice 
b. Total Dissolved Solids 


GE Stondord unit 
ea Dvel Circulation Unit 
ke 
LOW CONCENTRATION IN HIGH DUTY FURNACE 
SECTION RESULTING IN eo. Mini Tube D 


b. Reduced Maintenance 
and Outage Time 





IMPORTANT SUPPLEMENTARY ADVANTAGES 
IN CERTAIN APPLICATIONS 
a. Reduced Blowdown 

With Resulting Reduction In Heat Loss 

and Size of Heat Recovery Equipment 


b. Reduced Cost of Chemicals and Equipment For Woter Treatment 


NEW YORK © 
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OIL and GAS 


BURNER UNITS 


High load or low, you can count on completely uniform com- 
bustion and greater fuel economy with the Enco Type K Oil 
and Gas Burner Unit. It is flexible three ways . .. (1) designed 
for use with either oil or gas—or both, (2) flexible where 
steam demands swing sharply and (3) can be operated by either 
natural or forced draft. 

ENCO BURNER UNITS ARE MADE in many sizes to suit all 
capacity requirements. 


Enco Interchangeable Atomizers 


Wide Range Mechanical — Capacity range of 10 to 1. Manual 
or automatic control. Constant high oil pressure at atomizer 
insures efficient atomization over entire load range without 
recirculating or returning oil. 


Steam or Air — Capacity range of 10 to 1. Controlled by manual 
or automatic pressure regulation. 


Standard Range Mechanical — Available in all sizes to suit load 


and capacity requirements. Enco type K gas-oil 
; burning unit 





WRITE TODAY pe 
i Enco standard range mechanical atomizer gun 











Enco wide range mechanical atomizer gun, 
showing burner tip assembly 








Enco standard 
atomizer gun support 


€c-402 


‘THE ENGINEER COMPANY 25 wsrsm, ma rom Ye | 


Wt CANADA: P. 3, RASKIN, LTB., 4220 ERVELE ST., MONTREAL 36 P.O. 
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SIMPLE 


‘jm LIMITORQUE 


REMOTE CONTROL 


From coast to coast, indoors and out, thousands of 
LimiTorque Valve Controls are providing push-button op- 
eration of valves of all types in Central Stations, Indus- 
trial Power Plants, Hydro-Electric Plants and other Public 
Utilities. This operation may be either by remote or near- 
by control panels. LimiTorque prevents damage to stem, 
seat, disc, gate or plug, because the Torque Seating 
Switch limits the torque and shuts off the motor before 
trouble can occur. Actuation ) 
may be by any available power 
source: electricity, water, air, 
steam, gas or oil. LimiTorque 
may be supplied by your valve 


manufacturer. 


Write for a copy cf the Limi- 
Torque Catalog. Please use your 
Business Letterhead. 


= 


Upper view shows a large number of LimiTorques in one station of a large 
ecstern public utility company. Lower photo pictures a few of many LimiT es 
at a large California electric plant. Many more are installed in other plants of 
this company. 


ERIE AVE. AND G ST., PHILADELPHIA a PA. 
NEW YORK © PITTSBURGH « CHICAGO * HOUSTON 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 
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Industrial Gears and Speed Reducers — 
LimiTorque Valve Controls 
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INCONEL X 


An oxidation-resisting alloy with very high strength over 1000°F 


Inconel “X”® is an age-hardenable alloy which 
is unusually strong both at ordinary tempera- 
tures and at red heat. Suitably heat-treated, 
Inconel “X” has low creep rate under high 
stresses over 1000°F—and exceptionally high 
spring properties up to 1100°F. 

The principal engineering characteristics of 
Inconel “X” (besides those shown on accom- 
panying charts) are: 


@ Oxidation Resistance — Tests indicate that oxida- 
tion resistance of Inconel “X” is of the same order 
as that of Inconel. 


@ Fatigue Strength — Measurements of fully heat- 
treated Inconel “X” on rotating beam machines, at 
100,000,000 cycles, show fatigue strengths ranging 
from 55,000 psi at 1200°F to 36,000 psi at 1500°F 
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Short-time high-temperature properties of fully heat-treated 
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High-temperature stress-to-rupture properties of fully heat- 
treated Inconel “X”’. 
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@ Impact Strength —For fully heat-treated Inconel 
“X”. typical impact strength values are: 33 ft. lbs. 
at —320°F, 37 ft. lbs. at room temperature, 67 ft. 
Ibs. at 1500°F, and 113 ft. Ibs. at 1600°F. 


@ Hardness — By proper heat treatment, the room 
temperature hardness of Inconel “X” can be de- 
veloped as desired from BHN 140 to BHN 400. 


@ Spring Properties — By a combination of heat 
treatment and cold working, Inconel “X” develops 
unusually high spring properties. For spring appli- 
cations from sub-zero temperatures up to about 
650°F, it is useful where otherwise unusually strong 
ferrous springs must be used. Up to 1100°F, Inconel 
“X” springs will give useful performance where 
few other metals can be relied on. 


Machining — Inconel “X” is machinable in all con- 
ditions. Because of its strength and toughness, it 
cannot be machined as easily as softer metals; it 
can, however, be machined at entirely satisfactory 
rates. 


@ Forging—No unusual difficulties are encountered 
in forging Inconel “X”, though heavier equipment 
than that used on ordinary steels is required. 


@ Welding — Inconel “X” can be welded by nearly 
all commonly used methods including: metal arc, 
inert gas metal arc. atomic hydrogen arc, resistance 
spot and seam, resistance butt welding. Satisfac- 
tory joints have been made between two parts of 
Inconel “X”, and also between Inconel “X” and 
other alloys including standard Inconel, Stainless 
Steels types 310 and 347, and cast Stellite 21 and 30. 


Applications — Inconel “X” is used in gas turbine 
rotor wheels, blades; heavily stressed bolts; expan- 
sion bellows; valve springs in resonant jet engines 
... Wherever a combination of high stress and ex- 
treme heat must be met. 


@ Forms Produced — Inconel “X” is supplied in most 
commonly used mill forms — billets, rod, flats, 
rounds, hexagons. sheet. strip, bar, wire, seamless 
tubes. and welding rods. 


FURTHER DATA AVAILABLE 


Inconel “X” is now in urgent requirement for critical de- 
fense applications, and we cannot say now just how soon 
we will be able to supply it for normal uses again. But you 
can get detailed information about Inconel “X” in your 
return mail by writing for our 79-page reference manual 
“Inconel ‘X’” Data and Infermation. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Woll Street, New York 5, N.Y. 


NICKEL A, aLioys 


MONEL® + "R"®MONEL + "K"®MONEL + “KR”®MONEL + “S"® MONEL 
NICKEL + LOW CARBON NICKEL + DURANICKEL® 
INCONEL® + INCONEL"X”"® 
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Astronomical Studies to Be Extended by This New Navy Radio Telescope 
(Workmen lower last section of Naval Research Laboratory's 600-in. radio telescope into place. With this installation, NRL scientists will study radio 
Information gained from these radio astronomy studies is expected to extend man's knowledge of the universe 
A description of the installaticn appears on page 330 of 


““signals’’ from the sun, moon, and stars 
and to be of practical application in long-range weather forecasting and in radio communication 
this issue.) 
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William Lamont Abbott 


ILLIAM LAMONT ABBOTT, past-president 

and honorary member of The American Society 
of Mechanical Engineers, whose death occurred on Feb. 
20, 1951, was one of the pioneers of the electric light and 
power industry. His life span covered, the remarkable 
era which witnessed the beginnings of central stations 
as small plants, serving a single building or a group of 
buildings in a single block, to large systems of generat- 
ing stations with transmission lines crossing city and 
state lines and drawing metropolitan, industrial, subur- 
ban, and rural areas into a vast network with inter- 
connections with other similar networks. The amazing 
contrast which this span of years affords is revealed by 
the statement which appears in Mr. Abbott's applica- 
tion for ASME membership, dated Oct. 2, 1891, which 
reads ‘operates an electric light plant of 300 hp capacity."’ 
How fondly he regarded that particular area of respon- 
sibility in the power and light industry is shown by the 
fact that from 1899 until his retirement in 1935 Mr. 


Abbott bore the title of ‘‘chief operating engineer’’ of 


the Commonwealth Edison Company of Chicago. He 
was a recognized authority on the efficient and economi- 
cal operation of large steam-clectric generation and an 
active and vigorous proponent of coal conservation and 
improved coal-mining and coal-handling methods. 

Mr. Abbott was born in Whiteside County, IIl., on 
Feb. 14, 1861, and was graduated from the University of 
Illinois with the degree of ME in 1884. He served his 
alma mater as a member of the Board of Trustees, elected 
‘by the people,’ from 1905 to 1923, during which inter- 
val he was twice (1907-1909 and 1921-1922) president of 
the Board. In 1929 the University conferred on him the 
honorary degree of LLD. 

In the fall of 1879 Thomas A. Edison announced the 
invention of the commercial incandescent lamp, which 
was to give such strong impetus to a new industry, and 
in 1882, while Mr. Abbott was still at the University, 
the first real central station, Pearl Street, was put into 
service in New York using Mr. Edison's direct-current 
machines. It was with this infant industry that the 
young Abbott cast his lot. After he had acquired shop 
and drafting-rbom experience he was active in the 
organization, in 1887, of the National Electric Construc- 
tion Company of Chicago, and became its president and 
general manager. When the company was absorbed by 
the Chicago Edison Company (now the Commonwealth 
Edison Company) in 1894, Mr. Abbott was employed by 
that concern and in 1895 was chief engineer of the Harri- 
son Street Station, built in 1893. This station contained 


10 boilers of 500 hp each, developing saturated steam at 
160 psi, and direct-connected vertical reciprocating steam 
engines having a combined capacity of 6400 kw. In 
1889 he was promoted to the position of chief operating 
engineer of the company, which he held until his retire- 
ment in 1936 after 50 years of central-station operation. 

From 1907 to 1910 Mr. Abbott served on the Council 
of The American Society of Mechanical Engineers as a 
manager. In 1921, when the Society held its Spring 
Meeting in Chicago, he presented a paper, ‘Location and 
Distribution of the Central-Station Power of the Middle 
West.”’ In that area, rich in coal but relatively poor in 
high-head water-power sites, there was at that time a 
developed central-station capacity of 4.5 million kilo- 
watts, ‘of which all but 18 per cent is from steam power."’ 
The “‘low, level, rich prairie country with its wealth of 
cheap coal,"’ in which power had to be used where it was 
generated, had been greatly developed and benefited 
by electric transmission, which, as Mr. Abbott put it, 
“*has changed all this, and whereas once factories went 
to the power, now power goes to the factories.’ Thus 
the ‘‘ever-widening effective range of transmission lines 
and higher cost of coal’’ would involve development 
of additional water-power sites, greater urgency for 
coal conservation, and problems of state regulation. 

In his ASME Presidential Address delivered in De- 
cember, 1926, Mr. Abbott discussed the changing rela- 
tions between employer and employee. Speaking in the 
prosperous era which followed the postwar slump of the 
early 1920's, he held out great hopes for mutual trust and 
understanding: ‘‘Justice to the employer, justice to the 
employee, and justice to the public.’ And in describing 
the part the engineer was to play in the new industrial 
era, he said: ‘‘When we fully realize that industrial rela- 
tions are a major and not an incidental problem of pro- 
duction and that the employee's co-operation, welfare, 
self-respect, ways of thinking, and humors are major 
ingredients of success, and when we respect and use them 
accordingly, then we may visualize on our shores another 
statue of gigantic proportions, typifying America light- 
ing the way to industrial freedom, prosperity, and peace."’ 

After his retirement in 1936 Mr. Abbott exercised his 
talents in other engineering ventures. He received 
many honors. He was a Fellow and honorary member, 
ASME, a Fellow of The American Institute of Electrical 
Engineers, a member and past-president of the Western 
Society of Engineers, and twice recipient of the Chanute 
Medal of that society. In 1942, when he received the 
Washington Award, the citation read ‘‘for advancing the 
standards of the engineering profession, for services to 
higher education, for aiding combustion research."’ 
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AIR-POLLUTION PREVENTION 
in the UNITED STATES 


By J. F. BARKLEY 


CHIEF, FUELS UTILIZATION BRANCH, BUREAU OF MINES, DEPARTMENT OF THE INTERIOR, WASHINGTON, D. C 


HISTORY OF ADOPTION OF ORDINANCES 


NE of the early cases in the United States, if not the first, 
in which smoke was adjudged a nuisance was a private 
suit at law in the City of St. Louis in 1864, involving 

damages amounting to $50(1).! There followed in that city, in 
1867, the adoption of an ordinance requiring that all chimneys 
of manufacturing establishments be at least 20 ft above the ad- 
joining buildings. Its enforcement apparently came under 
the Fire Department; at least, its chief engineer was to notify 
all “‘parties.’’ A fine of not less than $10 nor more than $100 
was provided for violation. According to Johnson (2), proba- 
bly the first legislation in the United States to control fumes 
was the ordinance of Oakland, Calif., enacted in 1872, prohibit- 
ing erection or maintenance of any smelter within the corpor- 
ate limits of the city. 

The first ordinance giving a local government specific author- 
ity to prevent smoke was adopted by Chicago in April, 1881 (1) 
It stated, ‘‘the emission of dense smoke from the smokestack 
of any boat or locomotive or from any chinney anywhere within 
the city shall be a public nuisance."’ The fine for violation was 
$5 to $50. The enforcement was divided between the police and 
health departments. No standards of smoke density could be 
maintained, and many believed that smake could not be pre- 
vented. Cincinnati adopted a smoke ordinance in November, 
1881 (3). In 1893 (1), Sc. Louis adopted an ordinance declaring 
the emission of ‘‘dense black or thick gray smoke"’ to be a nuis- 
ance, and, at the same time another ordinance ‘‘authorizing and 
providing for the making of regulations limiting and defining 
permissible smoke emissions, and for the testing of smoke-pre- 
vention devices and the making of such tests and experiments as 
may be deemed advisable with a view to the abatement or 
suppression of the smoke nuisance."" A few years later, the 
first bill was declared to be invalid chiefly because it did not 
state that the smoke would be suppressed ‘‘when it becomes a 
nuisance to property or health or annoying to the public at 
large."’ This was corrected in 1899 

About the turn of the century, many cities adopted ordi- 
nances, some of the earliest being Washington, D. C., Phila- 
delphia, Pa., and Baltimore, Md. About 1912 the Bureau of 
Mines made a survey of city smoke-abatement ordinances (4) 
It was found that 12 cities of less than 50,000 population had 
either a smoke ordinance or an official charged with smoke in- 
spection; about 17 cities of 50,000 to 200,000 population were 
making more or less vigorous efforts to suppress smoke, the 
more active at the time being Des Moines, Iowa; Lowell, 
Mass.; Syracuse, N. Y.; Toledo, Ohio; Richmond, Va.; and 
Atlanta, Ga. Of the 28 cities having over 200,000 population, 
23 were active in the effort to abate smoke. Inilicative of 
opinions at that date was a reply from one city that smoke has 


‘ Numbers in parentheses refer to the Bibliography at the end of the 


paper. 

Concribueed by the Fuels Division and presented at the Annual Meet- 
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been found ‘‘a nuisance that cannot be abated—for the reason 
of its being a manufacturing city.’" In Richmond, Va., an 
ordinance was passed prohibiting the use of any fuel except 
anthracite in certain sections of the city without a permit from 
the city council; this ordinance was afterward declared uncon- 
stitutional. 

Few counties to date have adopted ordinances. Asa result of 
smelter difficulties, Contra Costa County, Calif., in connection 
with a comprehensive investigation, ended about 1915, by the 
State “Selby Smelter Commission,’ adopted an ordinance 
aimed at smelters, limiting ‘‘fume"’ strength. The first out- 
standing case of county general ordinance and activity was that 
of Hudson County, N. J., the ordinance being adopted in 1931. 
In 1947 Los Angeles County, Calif., through a State ena- 
bling act, adopted a comprehensive ordinance. In 1949 Alle- 
gheny County, Pa., developed a broad ordinance. 

There has been some state activity in regard to passing laws 
aimed at smoke abatement. In 1909 Rhode Island adopted a 
law prohibiting ‘‘the emission of dense or thick black or gray 
smoke—for a longer period than five minutes at any one time 
within any city of the State having a population of 150,000 or 
more;"’ private residences and “locomotives during the time of 
starting and feeding fires thercin while in roundhouses or 
roundhouse yards’’ were excepted. In 1910 Massachusetts 
adopted a law for the general area of Boston prohibiting emis- 
sion of smoke, the denseness of which was based on Ringel- 
mann chart readings. Other earlier states enacting legislation 
include Iowa, Missouri, Louisiana, Ohio, Pennsylvania, and 
Wisconsin. One state starts out a section with ‘‘Where smoke 
consumers are required.’’ State laws are usually laws giving 
authority to cities to abate smoke 

The Federal Government has passed no smoke-abatement 
laws relating to the nation, but did pass one for Washington, 
D. C., which comes under its jurisdiction. 

As air-pollution-prevention ordinances were being developed 
and adopted throughout the country, various “‘model"’ or “‘ex- 
ample”’ ordinances appeared. In a Bureau of Mines Bulletin, 
1912 (4), ordinances were suggested for small cities of about 
20,000 population, for cities of 50,000 to 200,000, and for cities 
over 200,000. These were based largely upon the ordinances, 
at that time in effect, of Chicago and Des Moines. In 1924 a 
basic ordinance was prepared by a committee of representatives 
of the American Society of Heating and Ventilating Engineers, 
the Stoker Manufacturers Association, the American Civic 
Association, The American Society of Mechanical Engineers, 
and members at large (5). This was a rather comprehensive 
ordinance that included engineering regulations as to equip- 
ment dimensions required. It was widely studied at the time 
and setved as a guide for many cities. In 1938 the Smoke Pre- 
vention Association published a model smoke-abatement ordi- 
nance of eight sections (6). In 1949 the ASME published an 
information bulletin entitled ‘‘Example Sections for a Smoke 
Regulation Ordinance,"’ prepared by a committee of the Fuels 
Division (7). Fifteen example sections were included, together 
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with many informational comments. The sections have been 
used as a basis for law by more than 100 cities in making 
changes in and adopting new smoke ordinances, and form the 
basis of the recommended smoke ordinance of the Coal Produc- 
ers Committee for Smoke Abatement. 


EMISSIONS PROHIBITED AND STANDARDS OF MEASUREMENTS 


In the earlier years, the word *‘smoke"’ included just about all 
the air contaminaats, eyen some arising from natural causes. 
In a 1915 report of a classic scientific study of contaminants from 
a smelter, it was stated that ‘‘the smoke of the Selby smelter is 
composed of three different classes of material—dust, fume, and 
gases’ (8). In a 1915 Bureau of Mines bulletin, entitled 
‘*Metallurgical Smoke’’ (9), the smoke was defined as “‘gases 
and vapors, and the fine dust entrained by them, that issue 
from the throat of furnaces, such as blast furnaces, reverbera- 
tory smelting furnaces, or roasting furnaces.’’ It further states, 
“at some plants the amount of metallurgical smoke is very great, 
exceeding in weight that of the solid material charged into the 
furnaces.’’ Early city ordinances merely used such words as 
dense black or gray ‘‘smoke."’ Hand-firing predominated; 
and the carbonaccous particles produced, easily seen, were con- 
sidered the nuisance. People did not become particularly ex- 
cited over sand and dust until the many paved roads caused 
much of these to disappear. Along with road development 
came coincidentally the big increase in forced-draft equipment, 
which tends to throw ash rather than carbon particles out the 
chimney. This was termed ‘‘fly ash’ for many years. Prog- 
ress and analytical work finally resulted in smoke being de- 
fined as small gas- and air-borne particles (usually not larger 
than 1 micron in mean diameter) consisting essentially of car- 
bonaceous material, in sufficient number to be observable (7). 
Fly ash usually contained much carbon, so the general term 
“‘dust’’ was devised in 1941; this was defined as gas and 


air-borne particles larger than 1 micron in mean diameter 


(10). 

Progress required that the term ‘‘dense smoke’’ be defined. 
Two schemes appeared—comparison with a chart showing dif- 
ferent shades from 20 to 80 per cent black, known as the Ringel- 
mann chart, and comparison with colored glass, known as the 
Umbrascope. The chart was first used extensively in fuel 
testing in 1904, by the Technologic Branch of the U. S. Geo- 
logical Survey, which later became the Bureau of Mines. 
Experience with the Ringelmann chart and the Umbrascope 
led to almost universal use of the former. To provide this 
standard, the Federal Government, since 1908, has printed 
Ringelmann charts for genera! free distribution (11). Many 
objections have been raised to the shade method of judging 
the amount of smoke coming from a stack, such as the effects 
of the diameter of the stack, the cloud and wind conditions, 
and the human element in judging shade, all of which are 
considered to affect the result. These comments and objec- 
tions, however accurate, become inconsequential when the en- 
tire purpose of the readings is considered. The purpose is not 
merely to fine some violator because smoke of a certain shade 
has been emitted, concerning which it may be argued just what 
percentage of blackness occurred or how many black particles 
were emitted. The purpose is to lessen smoke emission and to 
improve co-operation in making a cleaner neighborhood. The 
smoke-caart scheme has proved effective and is simple; more- 
over, no more practical method has yet been devised. Occa- 
sionally ‘‘smokes’’ are not made up of black particles. The 
Ringelmann shade is not applicable in such cases. The ordi- 
nance of Los Angeles County covers this by adding to its shade 
limitation ‘‘or of such opacity as to obscure an observer's view 
to a degree equal to or greater than does smoke—’’ of its Ringel- 
mann shade limitation. 
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Although a number of city ordinances still use the term 
‘dense smoke,’’ many ordinances have emission limitations 
based on shades of gray for certain lengths of time. These 
limitations vary considerably in city ordinances, their dif- 
ferences indicating the many different conditions involved in 
each area. In the ASME “Example Sections’’ (7), a basic 
smoke limitation is suggested and discussed. 

The problem of setting a dust limitation has become quite 
involved and controversial. At first, the limitation was on a 
simple ‘‘nuisance’’ basis. Plant operators objected that such a 
limitation was unreasonably indefinite. The City of New York 
in 1938 set a definite limitation of 400 grains of ‘‘cinders’’ per 
1000 cu ft of gases, omitting to mention, however, the tem- 
perature of the gases. In 1940 St. Louis set a figure of 0.75 
grain per cu ft of flue gas at stack temperature, of which amount 
not to exceed 0.2 grain per cu ft should be of such size as to be 
retained on a 325-mesh sieve, the mention of size indicating that 
larger sizes were considered more of a detriment than smaller 
sizes. The ASME ‘‘Example Sections’’ (7) recommended a 
considerably lower limitation, in which size discrimination 
was ignored. The reasons for this choice, in keeping with air- 
pollution work, were many and varied. They are covered in 
the publication under ‘‘Comments on Section 8.'’ Recently a 
committee of the Air Pollution and Smoke Prevention As- 
sociation has submitted a report on a proposed dust limitation 
that has a somewhat different basis. In general, it has appre- 
ciably higher or casier dust limitations for smaller plants and 
appreciably lower for the larger plants than those of the 
ASME. Approaching the solid-particle air-contaminant prob- 
lems from the standpoint of nonferrous, stecl, gray iron, and 
electric iron metallurgical industries, Los Angeles County 
adopted in 1949 a range of limitations on allowable discharge 
per hour of solids based upon weight per hour of process mate- 
rial, 

The only method to date of determining dust emission is 
included in the ASME Test Code for Dust-Separating Apparatus 
(10). The test requires equipment, trained personnel, time, 
and money that are not available for many city smoke-regula- 
tion departments. It appears that, in such cases, the opera- 
tor would have to pay the expense. All in all, it is a nice 
problem. 

Difficulties from sulphurous gases first became prominent in 
the Far West, such gases being produced by large-scale metallur- 
gical processes. The Report of the Selby Smelter Commission 
of 1915 included much information on these difficulties (8). 
Sulphuric acid forms from these gases and attacks virtually 
everything. Sulphurous gases are produced not only metallur- 
gically, but also from the combustion of fuels, the amount 
being essentially in proportion to the sulphur content. In 
general, there has been little legislation against sulphur in 
ordinances. In 1937 St. Louis passed an ordinance in which 
it was stated that no coal should be consumed ‘‘in sizes that 
will pass through a two-inch (2”) circular opening or its 
equivalent, which contains in excess of cither twelve per cent 
(12%) ash or two per cent (2%) sulphur on a dry basis, unless 
such coal—has been—washed, etc.’” In 1949, Los Angeles 
County limited at the point of discharge ‘sulphur compounds 
(calculated as SOz) 0.2 per cent by volume.'’ Methods of 
determination or measurement include sampling and analyses 
that require considerable scientific technique. There are many 
air contaminants other than smoke, dust, and sulphurous gases. 
In much of the past these were, in general, ignored. In time 
mention began to appear of summary terms, such as pungent, 
noxious, offensive, disagreeable, or ‘‘noisome’’ odors, noxious 
gases, noxious or nauseous vapors, noxious acids, fumes, soot, 
and debris. These are put on a nuisance or ‘‘detrimental’’ 
basis. 
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DEVELOPMENTS IN CONDUCTING THE WORK 


After passing through the adopting-of-an-ordinance stage, it 
quickly became evident that the work was only begun, and 
that an ordinance was little more than an expression of desire 
that gave government personnel an authoritative position. It 
began to be realized that the problem was a big, even a tre- 
mendous, one, involving legal, scientific, economic, and, par- 
ticularly, human aspects. 

As the problem became better understood, it was necessary 
to change the ordinance from time to time. Struggling with 
equipment already installed, the idea developed that all 
new equipment should be built properly to protect the future 
and inherently assure that, as the older equipment was aban- 
doned, conditions would improve. Chicago, in 1907, was the 
first city to provide that there could be no construction of new 
steam plants or reconstruction of old plants without a city 
permit as to design (12). This proved very satisfactory and is 
now used practically universally. With the authority to decide 
final design details, the question as to what those properly 
should be immediately arose. Over-all costs of equipment were 
affected, as well as competitive positions of different types of 
equipment. After some 40 years, there is no common stand- 
ard of equipment dimensions, there being great variations in 
city requirements for the same type of equipment under the 
same conditions of operation. This was brought out in a 
recent Bureau of Mines survey (13). : 

Somewhat along this line, the idea occurred that, even if 
built properly, poor maintenance could result in a condition 
conducive to illegal smoke production. Chicago, in 1938, 


established an annual-inspection scheme to assure that plants 
were maintained properly in so far as smoke production was 
concerned (12). This proved successful and many plant own- 
ers were benefited. Other cities have adopted this idea 


The 


ASME “Example Sections’’ (7) include it 

In attempting to abate smoke, particularly from nonanthra- 
citic coal, there have arisen much controversy and different deci- 
sions over the kind of coal that would be permitted for use. 
At one extreme is the statement that the only way to assure no 
smokc is to use a fuel that cannot smoke under any conditions 
At the other extreme is the statement that anyone should be 
permitted to use any fuel he wishes, since he commits no wrong 
except when he makes smoke. Various volatile limitations 
for coal have been used in a number of ordinances aimed chiefly 
at abating smoke from hand-fired equipment. The controversy 
continues, but general progress should in time reach a settle- 
ment that all consider reasonable. 

Changes in available fuel supplies, progress in design of 
equipment, and advances in the art of fuel burning resulted in 
the conception that a basic ordinance should be passed that 
provided for the adoption of ‘‘rules and regulations."’ These 
could be changed by delegated authority without having to go 
back to the lawmaking body. This is now general practice, 
although some prefer to get everything possible in the body of 
the ordinance 

In administering the ordinance, much experience has been 
gained in working with the “‘public."’ The use of the velvet 
glove and also, at times, the big stick, appears to be necessary. 
Hearty co-operation of the public is highly valued and very 
necessary. Enlistment of the help of local organizations, and 
general educational programs all have had a part. In 1919 
Salt Lake City, Utah, obtained the services of the Federal 
Government on its air-pollution program. The Bureau of 
Mines made an extensive study there and set a general pattern 
for such work that has been followed essentially ever since 
(14). However, such comprehensive services to a city from 
the Federal Government have not been available for many years. 
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Universities and industrial organizations have aided cities on 
specific problems. In recent years, the Coal Producers Commit- 
tee for Smoke Abatement has done outstanding work with a 
great number of cities. 


RELATED ACTIVITIES 


Adoption and administration of ordinances have been ac- 
companied by a vast amount of activity relating to air pollu- 
tion—engineering, technical, and scientific. 

To prevent the emission of smoke and dust, studies in com- 
bustion and in design and operation of fuel-burning equipment 
have been made by numberless individuals, manufacturers, and 
organizations of many types—industrial, technical, and govern- 
mental. Great progress in fuel-burning equipment has been 
made over the past 50 years, but the problem continues to call 
for more progress. Small, magazine-type, smokeless, hand-fired 
furnaces for bituminous coal, extensive use of overfire air on 
large furnaces and locomotives, greatly improved smoke and 
dust collectors, and the cyclone furnace, all are examples of 
relatively recent progress. Most of the studies made in this 
country on preventing emission of sulphurous contaminants 
from fuel-burning equipment have been made by the Univer- 
sity of Illinois (15). 

Such work is also progressing in other fields, such as metal- 
lurgical, and oil and rubber manufacturing. More informa- 
tion on types of gases emitted is being obtained; the develop- 
ment of new types of scrubbers for equipment considered, up to 
a few years ago, in the hopeless class is only one item of recent 
progress. A number of such studies are under way in Los 
Angeles County, Calif., and Allegheny County, Pa. 

Although the only place to prevent air contaminants from 
reaching the air is at their source, much related scientific study 
and many investigations have been made as to what and how 
much is in the air. The many determinations made at various 
places, seasons, days, hours, and minutes have shown that the 
variations in Contaminants at a given point, even from minute 
to minute, may be quite wide, depending on many factors, par- 
ticularly the weather. Much work is yet to be done on meth- 
ods of identifying and determining accurately the amounts of 
many contaminants in air. Universal accepted standards as to 
sampling and analyzing do not exist. 

In city air-pollution-abatement work, the question frequently 
arose as to whether or not general air conditions were being 
improved. The idea of making ‘‘soot-fall’’ determinations de- 
veloped in which open containers were placed at various chosen 
spots throughouta city. Results of work on such schemes have 
not been as satisfactory as desired. A number of containers 
placed close to each other would show considerably different 
falls of solids. The lighter the solid particle, the less was the 
chance of its falling into the container. However, such deter- 
minations have been made in a number of cities, Cincinnati 
having a continuous record since about 1930. No standard as to 
equipment and procedure for “‘soot-fall’’ determinations has 
been accepted generally, and such records cannot be used satis- 
factorily for comparing different cities. The general opinion is 
that soot-fall records, if taken for some years, will contribute 
some knowledge as to general conditions. Along this general 
line, some use has been made of the Owens automatic filter, a 
recording instrument that filters a continuous sample of air, the 
depth of color on the filter resulting from the solids contami- 
nants giving relative results. Another comparative scheme tried 
has been based upon records of visibility from chosen points of 
observation. This contributes some information. 

From a practical standpoint, there is no “‘pure’’ air; a reasona- 
ble basic standard of air as found in farm or forest areas has 
various natural contaminants of gases and dusts. The problem 
has been worked upon with the idea of establishing what 
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maximum quantity of each of the many contaminants should 
be permitted. Such values have not been established satis- 
factorily. 

Scientific study for many years has been made on the rela- 
tionships and effects of weather conditions on air pollution. 
Of the various meteorological effects, that of wind velocity was 
most easily understood generally. There was evolved a new 
word ‘‘smog’’—a combination of smoke and fog. Relatively 
recently, there has been appreciably increased understanding 
by the public of the phenomenon called ‘‘temperature inver- 
sion." Such knowledge is helpful in working on air-pollution 
problems, but to date nothing much has been done about the 
weather to abate air pollution. Possibly the present studies 
being made to cause rain, may in time lead us to thinking 
about effective operating procedures concerning the weather 
that appear quite beyond us at present. 

For better understanding and for determining proper justi- 
fication for air-pollution abatement, investigations have been 
made of the damaging effects of air pollutants on property, 
vegetation, and health. Considerable is known about property 
damage, particularly the effects of dust and sulphuric acid, at 
least qualitatively. 

In the report published in 1926, covering the Bureau of Mines 
investigations at Salt Lake City (14), the following statements 
as to property damage were made: 

‘‘Many of the facts involved are variable and indetermi- 


nate. An attempt to define the extent of losses regardless of 


the manner in which they arise at once discloses the lack of a 
definite or reliable standard of measure.” 

It appears now, 25 years later, that the statement still is es- 
sentially applicable. Questions frequently have arisen as to the 
dollar damage to property from city air pollution. The Mel- 
lon Institute estimated that in Pittsburgh over $2,000,000 was 
spent in 1913 on extra laundry and dry cleaning of clothing, 


$750,000 on cleaning and renewal of wall paper and curtains, 
and more than $2,000,000 by merchants to protect merchandise 
and replace losses due to smoke (16). Estimates of losses per 
annum for various cities range from some $6,000,000 to $30,- 
000,000. All such estimates are educated guesses but do show 
that the losses are in the millions of dollars. 

Our knowledge of the effects of contaminants on vegetation 
is on a much higher scientific basis. Studies include effects of 
sulphurous contaminants, fluorine, tars, and dusts. In the 
Report of the Selby Smelter Commission published in 1915 (8), 
mention is made of previous work on the effects of SO; in air on 
vegetation. Considering such work not particularly satis- 
factory and having wide divergences in the conclusions, an 
extensive study was made on growing grain. About 1935 an 
international problem was taken up by Canada and the United 
States on damage to vegetation in the State of Washington from 
SO, emitted from the smelters of the Consolidated Mining and 
Smelting Company at Trail, British Columbia. This resulted 
in further comprchensive studies on damage to vegetation (17) 
Work has continued, particularly in recent years, on damages 
from fluorine. 

As regards the effects of air pollution on health, the following 
is quoted from a Bureau of Mines Bulletin, 1926 (14), which 
illustrates the beliefs at that time: 


‘1 There is a general agreement among sanitary authorities 
that polluted air is harmful to health 

‘2 At the present time there is no accurate method of 
measuring this harm nor of determining the relative responsibil- 
ity of the different elements that enter into the mixture of gases 
and solids commonly referred to as atmospheric air 

“3 The direct effect of smoke or any of its attributes, in- 
cluding soot, dust, and gases, in amounts which may ordi- 
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narily pervade the atmosphere of a smoky city is not shown to 
be detrimental] to persons in normal health. 

“4 The direct effect of smoke upon those*who are ill has 
been most extensively studied in connection with tuberculosis 
and pneumonia. It appears that smoke does not in any way 
stimulate the onset of tubercular processes nor militate against 
the rapidity of recovery when once this disease has been con- 
tracted, but that it has a direct antiseptic effect and tends to 
localize the disorder. In cases of pneumonia the effect becomes 
seriously detrimental 

‘5 In addition to these direct effects, indirect effects re- 
sult from the diminution of sunlight and the increase in fogs, 
clouds, and haze. 

“6 The general physical tone is lowered as the result of 
long-continued breathing of polluted air.”’ 


Twenty-three years later, in 1949, an outstanding medica] 
authority stated (18): 

“Industrial fumes and gases do not occur in the general at- 
mosphere to an extent to cause disability or death, except in 
very unusual and rare instances. Industrial fumes and gases 
may constitute a nuisance and even at times irritation and in- 
flammation of eyes and upper air passages Smoke pollu- 
tion . . . . can seriously interfere with general well-being and 
comfort. That it can catise specific disease or death tq any 
considerable degree cannot be stated in the light of available 
evidence.” 

During this 23-year interval, much medical study has been 
given the subject. Although great progress has been made on 
air-pollution problems concerning inside workers, and stand- 
ards have been established of maximum allowable concentra- 
tions of many contaminants, it is apparent that this is not 
true for general city-air conditions. The recent Donora case 
stimulated medical studies. It is interesting to note that the 
comprehensive investigation of this case resulted in the fol- 
lowing statement (19): 

“It seems reasonable to state . . that while no single sub- 
stance was responsible . the syndrome could have been 
produced by a combination . of two or More contaminants. 

. Hence, the lack of fundamental data on the physiologic ef- 
fects of a mixture of gases and particulate matter over a period 
of time is a severe handicap in evaluating the effects of atmos- 
pheric pollutants in persons of all ages and in various stages of 
health.” 

Another related activity is the preparation of summaries 
showing comparisons of contemporary city ordinances and the 
preparation of bibliographies on the thousands and thousands 
of papers relating to air-pollution work. Recent examples of 
the former are ‘An Analysis of Smoke Ordinance Regulations,” 
1947 (20), and ‘Legal Regulation of Air Pollution,’’ 1949 (21) 
Bibliographies that have been published are listed at the close 
of this paper (22, 23, 24, 25, 26). There is now being prepared 
in the Bureau of Mines a comprehensive bibliography covering 
all phases of the problem. 


GENERAL NATURE OF PROBLEM 


After about a century of city air-pollution-prevention prob- 
Jems in this country, half of which have included considerable 
activity, the question naturally arises as to why better progress 
has not been made. Similar problems have been solved essen- 
tially in so far as contaminants in city water, milk, food, and 
drugs are concerned. Why has there been so much of “‘ups 
and downs”’ in air-pollution-prevention work? It is true that 
emphasis goes down during a war and greatly increases follow- 
ing the end of a war, but this does not account for that charac- 
teristic. Only recently, during an after-war period, one New 
Jersey county dropped the work on short notice after some 20 








288 


continuous years of outstanding work on air-pollution preven- 
tion that gained even international attention. 

Various reasons have been advanced as to why air-pollution 
interest has “‘waxed and waned.”’ City politics, lack of funds, 
organizational difficulties, the general ‘‘bigness’’ of the prob- 
lem, the countless sources or points of production of contami- 
nants, the economic impossibilities of stopping the emission of 
contaminants, and lack of continued public interest, all have 
been cited with good justification. ‘‘Campaigns’’ started by 
public-spirited men, women, organizations, or clubs can al- 
ways entrain followers for a time. People are ready to unite 
and have emotions in correcting an evil, particularly a simple, 
visible one such as smoke or fly ash from commercial 
chimneys. But a campaign can Jast only so long, and followers 
get interested in something else. An all-including ‘“‘air- 
pollution’’ campaign is not simple, involving many items not so 
easily understood, crossing many economic interests; it is 
somewhat indefinite in the minds of the followers, and they 
have difficulty in having needed campaign feelings. 

The basic reason for the lag in air-pollution prevention is our 
indifference to or lack of fear of polluted air under all ordi- 
nary circumstances. The fact that we take in perhaps 3 to 
5 times more pounds of air per day than food and perhaps 10 
times more than water is given no thought. Even if auto- 
mobiles continuously give out poisonous gases from incomplete 
combustion, we do not limit their use on city streets. People 
who would be horrified at the thought.of giving their babies 
polluted milk or water are not particularly careful when it 
comes to polluting the air with tobacco smoke resulting from a 
combustion devised to be incomplete. When the medical 
profession instilled in the minds of people the fear of impure 
water, milk, and so forth, proper purification resulted. The 
desire for cleanliness, nondestruction of property, and better 


visibility has not proved enough to eliminate the pollution of 


city air to a satisfactory extent. It is up to members of the 
medical profession to do their part toward~better living by 
establishing needed facts about city air pollution that will 
impress themselves and then the general public 
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Scientific Approach to Human Problems 


GATHER from my readings that very brilliant work is 
being done on the scientific approach to human problems 
but surely not at all in proportion to its importance. 

Such scientific work evidently must overcome many preju- 

dices. There is good reason to be concerned that improper 
conclusions will be drawn from incomplete data. This needs 
more and better, rather than less, scientific work. I can sym- 
pathize with the fear that facts may become well established, 
such as about the freedom of the will, which are incompatible 
with what we like to believe. Such adjustments have been 
made before. Few would take the position of not wishing to 
know the truth. Surely science should not supplant but sup- 
plement the agencies now working effectively for our better; 
ment. 
Nearly everyone welcomes the scientific work done in helping 
children develop normally and fully. The quotation ‘‘Men 
are but children of a larger growth" is both good literature 
and good science. We develop a great deaf intellectually as we 
become adults but our emotional progress is not very marked 
And emotions are the driving forces in our lives In toys 
and games the adult and child are not far apart, nor are other 
appeals to our emotions, for example, in advertising and poli- 
tics, at a much higher level. I have no great desire to change 
this even were it possible. In fact, most of us particularly like 
people who don’t feel very grown up and can smile at them- 
selves. It is men who haven't grown up emotionally and 
don’t know it and cannot be told who are dangerous. Just 
now the world's emotional children are playing with fire. 

Surely everyone should welcome whatever the intellect of 
man can find to help his emotional childishness. ‘The proper 
study of mankind is man" is more completely true today than 
when it was written. And a study with every technique and 
tool that man can devise, and in coverage and intensity com- 
mensurate with its importance.—Orto B. Blackwell, Electrical 
Engineering, March, 1951, p. 189. 
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PON receiving a BS degree in mechanical enginecring, 

the author became associated with the construction in- 

dustry purely by accident. Having spent his entire busi- 
ness years in this industry, it has become clearly evident that 
many other mechanical engineers are also there by accident. 
This happens because of the general belief that this industry is 
the business of the civil engineers to the exclusion of all others. 
If this paper points out to some undergraduate the increasing 
importance of the mechanical engineer in the construction in- 
dustry and is helpful to him in planning his future, it will have 
served its purpose. 

GROWTH OF MECHANICAL FEATURES IN BUILDING CONSTRUCTION 


Only a few years ago, actually within the memory of many 
adults, the only part of a construction job that could be classi- 
fied as mechanical was the small amount of heating and plumb- 
ing work involved. Analysis of construction costs of the early 
1900's indicates that in most cases the cost of such would not 
reach 5 per cent of the total. On some jobs, a steam hoist or a 
steam roller might have been used in the process of construc- 


tion. 
Very few residences, and only those in cities, had central 


heating systems. In sections where natural gas was available, 
a small percentage had gas lights and gas grates. Inside plumb- 
ing was becoming fashionable, and most homes within the in- 
corporated limits of towns and cities had connections to some 
kind of central water supply. 

Commercial buildings were heated, in most cases, by large 
stoves, and the plumbing facilities were very meager. Office 
buildings fared better in so far as plumbing and heating were 
concerned, a few boasted of gas lights, and the higher ones 
had simple elevators 

Industrial plants and warchouses occasionally had freight 
hoists and substantially no sanitation or lighting. 

It can well be said that the mechanical engineer had only a 
very small place in the construction industry until after 1900. 
Since that date, however, his position in the industry has been 
becoming so much more important each year that today he is 
responsible for the design of approximately 25 per cent of the 
cost of all buildings. This figure is used with reference to all 
types of new buildings. Healso plays a great part in the design 
of alterations and a substantial part in the design of that con- 
struction generally classified as heavy and highway. 

The increasing importance of the mechanical engineer in the 
construction industry can be seen in numerous ways. 

In 1929 the mechanical work required in buildings con- 
structed for housing telephone exchanges ranged from 13 to 17 
per ceat. In 1949, in buildings designed for the same purpose, 
the mechanical work ranged from 27 to 35 per cent of the total 
cost. A good portion of this additional] cost will be reflected 
in cheaper operating cost of the telephone exchanges. It pro- 
vides for better lighting, control of humidity, and filtering of air 
in equipment rooms, and some comfort air conditioning for the 
human occupants. 

In the past few years it has become common practice for esti- 


mators in the building industry to assume that mechanical 
costs will be 25 per cent of the balance of the structure. Only 
10 years ago this figure was between 10 and 15 per cent. 

The taller office buildings naturally have slightly higher 
mechanical costs. This is due to more elevators, water-storage 
facilities, and the installation of pumps to provide fire protec- 
tion, water supply, and the like, for the upper stories, which are 
usually beyond the reach of normal services. Several buildings 
either completed, or now under construction, are listed in the 
following, and the percentage of the mechanical cost to total 
cost is given: 

Per cent 

John Hancock Insurance Building, Boston... 

Mutual Life Insurance Co. Building, New York 

Mellon U. S. Steel Building, Pittsburgh...... 

United Nations Building, New York 


About 1934 air conditioning began to show up in moving- 
picture theaters, and it was found to be a paying investment. 
This feature seemed attractive in other businesses and with the 
exception of the war years has been expanding rapidly. About 
the same time both new. and remodeled buildings began using 
scientific lighting. 

Businessmen will not spend money for improvements unless 
the expenditure produces adequate returns. During 1949 the 
nation’s chain stores spent $31,000,000 for air-conditioning 
equipment. Such equipment is now operating in 18.5 per cent 
of all chain stores. Industrial uses of air conditioning have 
been expanding rapidly. 

Alterations to provide improvements in existing structures 
represent approximately 50 per cent of all building-construction 
values. The portion of this work which comes under the juris- 
diction of the mechanical engineer is much greater than in new 
buildings and approximates 50 per cent of the total cost. When 
combining new building construction, and alterations and addi- 
tions to existing buildings, the portion in the hands of the 
mechanical engineer is in excess of 40 per cent of the total. 

When it is remembered that just 50 years ago this same figure 
was not in excess of 5 per cent, there is no wonder that there is a 
shortage of mechanical engineers in the construction industry. 
It must be kept in mind that the foregoing is in reference to 
building construction only. 

During the relatively short period of time in which the start- 
ling increases in demand for the mechanical-enginecr’s talents 
has occurred in the building field, there had been a parallel in- 
crease in the heavy and highway division of the construction 
industry. 

MECHANICAL ENGINEERING IN HIGHWAY CONSTRUCTION 


The rapid increase in highway travel has forced the construc- 
tion of high-speed highways. With this, certain safety fea 
tures such as lighting, safety signals, construction of vehicular 
tunnels with adequate ventilating and lighting, drainage, and 
so forth, have become necessary. There actually exist today 
two sections of public highway equipped with snow-melting 
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systems; one on the outskirts of Bridgeville, Pa., and one in 
Massachusetts. A combination of bad climatic conditions and 
grades has justified these installations. Other similar installa- 
tions have been considered but did not prove in. Even in such 
instances the services of the mechanical engineer are required, to 
reach an intelligent decision. At least preliminary plans must 
be prepared and an estimate made of the cost. There have been 
numerous snow-melting systems installed in sidewalks, and 
these are proving very satisfactory. This is an entirely new 
ficld which has opened since World War II 

Until recent years when large masses of concrete were poured, 
the rate and size of pour were such that cither there was not 
sufficient heat generated to harm the structure or the structures 
are not safe. We know today that special provisions must be 
made to cool large masses of concrete to avoid damage. This 
requires the design, construction, and operation of refrigerating 
systems, hence the services of the mechanical engineer are re- 
quired in the design and construction of such structures as large 
dams 

Just as the mechanical engineer is being required more and 
more in the design of highways and appurtenances, the same has 
happened in other fields of transportation. Today our country 
is crisscrossed with a network of pipe lines for the distribution 
of oil, gasoline, and natural gas. Fifty years ago not one of 
these existed. Today our industries would be crippled if these 
pipe lines failed to function as designed by the mechanical 
engineer 

In the same manner the faster tempo of transportation has 
required faster, more efficient, and many more mechanical fea- 
tures in railroad construction, such as movable bridges and 
signal systems. All of these are built by the construction in- 
dustry with the mechanical engineer designing and supervising 
their installation. 


INCREASE IN USE OF MECHANICAL CONSTRUCTION EQUIPMENT 


It is most astounding to look back over the last 40 years and 
to consider the changes that have been made by the mechanical 
engineer in the tools and equipment used by the construction 
It was only 40 years ago that the Panama Canal was 
The French gave up their attempt to com- 
plete a canal in 1904, when the U. S. Government took over 
their equipment and continued the work. The French claimed 
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to have had the most modern equipment available. The 
Americans secured additional and improved equipment and 
started to carry to completion the largest operation of its type 
ever attempted. Mr. Joseph B. Bishop, Secretary of the Isth- 
mian Canal Commission, wrote in his book ‘“The Panama Gate- 
way,” published in 1913, as follows 
Taken as a whole, the efficiency of the American plant was 

about five times that of the French."’ A list of equipment used 
on this project shows the largest piece to be a 90-ton steam 
shovel equipped with a 5-yd bucket. The total excavation was 
in excess of 266,000,000 cu yd. How different the job would 
have been if the equipment had been of 1950 models. All of the 
improvements have been made by mechanical engineers work- 
ing with the construction industry 

One does not have to be in the construction industry to realize 
the magnitude of the improvements in tools and equipment 
that have appeared ina very short period of years. This is truce 
not only of the larger and more spectacular pieces such as 
shovels, cranes, derricks, and pile drivers, but includes the 
smaller tools. In this category come such items as drills, porta 
ble saws for both wood and masonry, vibrators for concrete 
and forms, concrete screeds and finishing machines, drills, cut- 
ters, trucks, hoists, and probably most important, the transit- 
mix concrete truck. These are the tools we are using today 
umost of which were unknown a mere $0 years ago 
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MORE MECHANICAL EQUIPMENT IN HOMES OF TODAY 

The dwelling units being built today fall into one or other of 
two principal categories—the individual house built for the 
owner-occupant, and multiple-dwelling unit for rental. Prior 
to 1930, great numbers of individual houses were built for rental 
purposes, but today it is difficult to find a new individual house 
built as an investment and to be rented. The main reason for 
this is economics. Most persons who require individual houses 
can, with the federal guaranteed mortgage, secure title to a 
house with a relatively small cash outlay, and pay off the obli- 
gation with monthly payments of approximately the usual 
rental figure. This will no doubt continue with the present 
trend of social legislation now prevalent in the Federal Govern- 
ment. In the two types of houses that will be built during the 
ensuing years, the services of the mechanical engineer will be 
required more and more to insure proper design. Whether it is 
the private home or the multiple rental unit, the design should 
be such as to include initially or provide for later installation of 
the most modern domestic appliances and appurtenances 

These are numerous, and include central heating, modern 
lighting with adequate facilities for various electrical appli- 
ances, cooking ranges, refrigerators, garbage-disposal units, 
home laundry equipment, water softeners, humidifiers, me- 
chanical and electrical air filters, air cooling, incinerators, insu- 
lation and acoustical treatments, lawn sprinklers, garden irri- 
gation, snow melting for drives and walks 

No doubt a great many homes will include only a few of the 
items mentioned; however, the omission of any one is usually 
because of its cost, and its addition to the house may be pos- 
sible sooner than we think. Asan example, the mechanical re- 
frigerator that is so commonplace today and a must in every 
home or apartment was only an idea in 1925. 

The volume of work to be done in the housing field is astound- 
ing. Government statistics show that, since 1930, more 
dwelling units have been removed from service in the United 
States than have been created. During this same period the 
population has increased by approximately 20,000,000 persons 
The housing administration established a goal of 1,500,000 
units to be started in 1949. Only 800,000 were started. There 
continues a decided shortage of housing units and this will have 
to be eliminated. This job will be done by the construction in- 
dustry, but the mechanical engineer will make enormous contri- 
butions to this work and will play a major role 


MODERNIZATION OF COMMERCIAL BUILDINGS 

The situation with regard to commercial construction today 
is somewhat different from that found in the housing field 
In housing, with a few exceptions of slum-clearance projects, new 
housing units are being built in outlying areas. Modern trans- 
portation makes it possible for a man to live many miles from 
his place of work. In commercial construction it is a case of 
providing modern accommodations on existing sites. This is 
being done by remodeling existing structures or razing old build- 
ings and erecting new ones 

From an economic standpoint the commercial districts of 
most of our cities, particularly in the eastern portion of the 
United States, are in a deplorable condition 

These sections were built up prior to 1900, and it has been 
since that time that major mechanical requirements of a mod- 
ern building were developed. In the average city it will be 
found that stores and shops occupy the first floor, and in many 
instances extend through two or more buildings. The upper 
floors are usually found to be storage space, low-grade office 
space, or unoccupied. If these buildings were equipped with 
modern features such as heating, lighting, ventilation, cooling, 
elevators, many would become profitable investments instead of 
obsolete real estate 





Apri, 1951 


It is a proved fact that if one building in a community makes 
improvements, others will soon follow suit. Since the end of 
the war this trend of modernizing the out-of-date commercial 
districts of our cities has started. It will take many years of 
hard, but profitable work, by the construction industry and the 
mechanical engineer to exhaust this demand. By the time this 
is completed, newly developed features will be such that the 
entire job can be done over again. 

A review of our manufacturing industry today, particularly 
that part other than the so-called basic industries, reveals that 
most plants are housed in outmoded and inadequate buildings. 
During the war years most of the ‘‘basics’’ were expanded to 
meet the enormous demands for increased production. Such 
expansions included the most advanced mechanical features, 
technological ideas, and methods. These plants are adequately 
supplying our present peacetime requirements. It is a different 
story in what is called the ‘‘fabricating’’ group This group 
produced for the war effort by conversion from one product to 
another and reversed this procedure after the war. There were 
relatively few new plants built in this group during the war 
These were the last word in every respect. They included good 
lighting, adequate ventilation, air conditioning for processing 
and comfort. These are scattered throughout the country, and 
the mere existence of one or more in a community is forcing 
the replacement and modernization of others in the neighbor- 
hood 

At the present time there is a great deal of activity in relocat- 
ing existing industrial plants. During World War II many of 
the larger industries began to look favorably upon the idea of 
““feeder’’ plants. These are small plants set up in small com- 
munities to produce small parts which are shipped to larger 
assembly plants. This has proved profitable primarily because 
of labor problems. In smaller communities, particularly in 


agricultural districts, there isan abundance of cheap labor availa- 


ble during certain seasons. These plants can vary their volume 
of production during the year to utilize the farmers’ spare time, 
and average out through the year the required quantity of their 
product to carry the assembly plants through the same period. 

Other factors causing the relocation of industrial plants is 
the threat of the atomic and the hydrogen bomb and basic 
freight-rate subjects. Many plants will be moved from con- 
gested districts to escape possible bombing out in the event of a 
sneak attack by an aggressor nation. With the present situa- 
tion as regards freight rates, many manufacturers are planning 
decentralization and use of many smaller plants scattered 
throughout the country. 

In the immediate ensuing years a large portion of our manu- 
facturing industry must be rchoused in modern and up-to-date 
buildings. These new plants must and will include every me- 
chanical improvement known to the industry. In fact, the limit 
of the improvements is almost entirely dependent upon the 
ability of the mechanicaJ engineer to develop new ideas. His 
future is in his own hands 


CONSTRUCTION FOR TRANSPORTATION INVOLVES MECHANICAL 
ENGINEERING 

The actual inclusion of mechanical equipment in heavy high- 
way construction is somewhat restricted by the nature of the 
work. Generaliy speaking, there is not miuch that can be 
offered by the mechanical engineer in the design of the average 
highway, bridge, ordam. Even so, he is required for highway 
lighting, and can be of great help in some drainage problems, 
movable bridges, and tunnels. 

We can sec the present trend to more and more complex trans- 
portation problems in all fields—highway, air, rail, and pipe 
line. A repetition of the past will continue in the future. 
When the rail line had to cross a shipway, the mechanical engi- 
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neer helped the railroad provide a movable bridge. When the 
highway designer wanted to go under a river or through a 
mountain, he called on the mechanical engineer. When the air 
traffic taxed the facilities of the airport, the mechanical engi- 
neer relieved the congestion by providing underground fuel 
lines and turntables for the planes. When natural gas from 
Oklahoma was needed in Chicago, the mechanical engineer 
moved it by pipe line. When rail and ships could not give New 
York City sufficient gasoline at a reasonable price, the mechani- 
cal engineer did it with his pipes and pumps. All of these fa- 
cilities are built by the construction industry, heavy and high- 
way section, and each year this type of project is including more 
and more features designed by the mechanical engineer. What 
fantastic idea will be next is not known, but we can be assured 
that the mechanical engineer will -be involved. Possibly it 
will be the belt-conveyer system extending from the Great 
Lakes to the Ohio River to move coal in one direction and irom 
ore in the other. 

The amount of mechanical work included in other phases of 
work done by the heavy and highway subdivision is relatively 
small in percentage, but not to be overlooked in dollar values. 
We may expect the dollar value of this work to increase as our 
population increases, and the American people continue to de- 
mand and get more conveniences and pleasures out of life. 

Over the past few years we have seen the development of the 
TVA. The clectric power, and the waterway improvement 
has opened a new section for industrial development. The 
electric power alone has improved the lives of millions for 
hundreds of miles. The politicians are discussing similar de- 
velopments for the Missouri River Valley, and others are mere 
dreams. 

There will be, for many years to come, demands for more irri- 
gation, more electric power, More waterway improvements. 
These must come to support the continual increase in population 
and standard of living. The mechanical engineer's share of this 
type of work will continue to increase, and only his failure to 
develop improvements will retard this. 


RENTAL OF CONSTRUCTION EQUIPMENT 


There may be some who would object to including as a part 
of the construction industry, the business of manufacture, sales, 
and rental of construction equipment. However, the success of 
such business is so closely related to the annual volume of con- 
struction that its inclusion with the construction industry is 
not illogical. It is recognized that many items of equipment 
used by the construction industry are also used in other work. 
The coal, lumber, shipping, and agricultural industries use 
many items such as shovels, cranes, graders, various kinds of 
crawler-type vehicles, and the like, but the portion is small com- 
pared to that used by the construction industry. In addition to 
these larger items, when consideration is given to the multitude 
of smaller tools used in construction work, it is not unreasona- 
ble to include all who participate in the production, sales, or 
rental of such items, as a part of the construction industry. 

The average general constructor, regardless of the classifica- 
tion of work performed, owns those items of tools and equip- 
ment that can be kept operating a large percentage of the time. 
When additional items are needed to properly execute a par- 
ticular contract, they are usually rented from some equipment- 
rental firm. 

Most cities support one or more equipment-rental firms. 
These firms own large numbers of various items of contractor's 
tools and equipment and these are available at standard rental 
rates to any contractor. This business has expanded by leaps 
and bounds during the last 20 years. Department of Com- 
merce figures show that $468,000,000 worth of excavating and 
earth-moving equipment was shipped by manufacturers in 
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1949. This was about 10 per cent less than 1948, but sub- 
stantially ahead of 1947. In over-all contracting work, this 
type of equipment represents approximately 50 per cent of the 
total of tools and equipment. The balance includes all small 
tools, trucks, hoists, cranes, and so forth 

Today there are approximately 2500 firms throughout the 
country engaged in the sales and rental of contractor's tools 
and equipment. Over 500 of these are members of the As- 
sociated Equipment Distributors, an organization which fur- 
nishes advisory services, with particular information as to 
depreciation and maintenance costs, average rental rates, and 
rental contracts. These firms did a total volume last year of 
one and a quarter billion dollars. This is equivalent to 
better than 6 per cent of the 1949 construction volume. As 
this is reflected in final construction costs, it is within the scope 
of the mechanical engineer in the construction industry 

The mechanical engineer is almost entirely responsible for 
the production, sales, rental, and operation of contractor's 
cools and equipment. He is required in every phase of this 
work from the young man just out of college and working in 
the drawing rooms, to the top executive positions. This 
phase of the construction industry has advanced from obscurity 
to its present position in 50 years. The volume of this work 
must continually increase in the future for two reasons. It 
will increase directly with the predicted increase in construc- 
tion volume and at the same time a greater proportion of the 
work now done by hand must be done by machinery 


| 
MATERIALS-HANDLING EQUIPMENT A JOB FOR 
ENGINEER 


THE MECHANICAL 


In somewhat this same category could be placed the enormous 
amount of materials-handling equipment required in many 
industrial plants, warehouses, and commercial structures 
These items fall somewhere between ‘‘building services’’ and 
‘plant equipment,’ but in both cases they either must be 
included in the construction of the facilities, or provisions 
must be made in the structure for their later installation. 
These items range from simple chutes to very elaborate systems 
of conveyers, rails, tubes, cranes, hoists, etc., for both vertical 
and horizontal transportation, and many include such items 
as small pneumatic systems for moving change and sales slips 
in department stores, or complicated installations for dumping 
complete railway cars of coal or ore 


MECHANICAL ENGINEERS DESIGN AND PRODUCE BUILDING 
EQUIPMENT 

In the design of the mechanical features of a building or struc- 
ture, the mechanical engineer is interested in bringing together 
and assembling’a great many finished products into a complete 
operating system. In order to provide a cooling system for a 
building, the engineer determines the required performance 
of the system and then selects the various compressors, ¢x- 
changers, fans, motors, controls, filters, and other elements 
on the basis of the characteristics of previously designed items 
There may be a number of manufacturers, for example, who 
produce fans of substantially the same characteristics. Each 
of these manufacturers requires mechanical engineers in the 
design and production of its particular product. This situation 
exists in regard to a majority of the various items brought 
together to provide the mechanical services in a building 
Such items as domestic refrigerators, “‘package’’ air condi- 
tioners, and many other complete units also are in this cate- 
gory. With this condition existing, we can readily see that 
the mechanical engineer in the construction industry is sup- 
ported by thousands of mechanical engineers who are required 
in industries that could in no way be considered as a part of 
the construction industry 


MEeEcHANICAL ENGINEERING 


There is no way to make a realistic analysis of the various 
manufacturers of these predesigned items, but a study of billings 
by the mechanical trade subcontractors to the general con- 
tractor shows that 30 per cent of the value of the mechanical 
features of a building are of this type. This figure will check 
out very well with the observations of J. P. H. Perry, vice- 
president of the Turner Construction Company of New York, 
N. Y., who states! that the ratio of architects to engineers 
involved in the construction of a building is approximately 
one to ten. An analysis of his figures indicates that five of 
the ten engineers are concerned with the mechanical features 

We have seen earlier in this article that the mechanical engi- 
neer is responsible for approximately 40 per cent of the value 
of building construction. By bringing in these engineers 
responsible for what might be called predesigned items, this 
figure could be increased substantially. This increase cannot 
be included in the summary figures as it is already included in 
total construction costs 


SUMMARY 


In summarizing it is found that the mechanical engineer, 
directly employed in the construction industry, along with 
those designing, selling, and renting tools, equipment, and ma- 
chinery used in such construction, is responsible for better 
than 34 per cent of the total of all construction costs. This 
represents approximately 3 per cent of the national income for 
1949. When we realize the rate of increase over the past 50 
years it is difficult to guess what these figures will be in another 
10 years 

The history of the mechanical engineer in the construction 
industry has been remarkable. The future can be only a repe- 
tition of the past 


Problems of Leadership 


HE public is prone to think that money is what gets things 
done. Congress passes laws to accomplish objectives, and 
establishes organizations on paper and appropriates funds to 
implement these laws. All this is necessary and proper. It gets 
publicity and the public feels that the job is in hand. If. later, 
it learns that the job, which its Congressional representatives 
ordered done and for which it is paying through taxes, is not 
proceeding satisfactorily, a great hue and cry may be raised 
But back of the scenes there may very well have been the failure, 
in spite of strenuous search, to find the people qualified to get 
the job done. I have often felt sorry for the head of some 
governmental agency, even up to the President himself, when 
he has been criticized for making an ineffective appointment, 
and when I have known that man after man to:;whom the job 
has been offered has refused to take it 
The serious bottlenecks to American accomplishment, 
whether in public affairs or in private business, are not lack 
of funds but lack of the proper quality of manpower. There 
is a profound difference between dollars and men. All dollars, 
provided they are not counterfeit, are alike and interchange- 
able; men are not alike and, the more needed, the less are they 
interchangeable. If the emergency becomes great cnough, 
dollars can be turned out on the printing press or by equivalent 
means; men cannot be turned out to order, and nature has set 
a delay period of a couple of decades at least before new people 
of economic or security usefulness could be made available, 
even if the order to produce an increased supply went out and 
were obeyed.—Karl T. Compton, Electrical Engineering, March, 
1951, p. 193. 


‘ “Engineers Play Vital Role in Building Construction,’’ by J. P. H. 
Perry, Csvsl Engineering, vol. 20, January, 1950, pp. 22-25. 





ric. | 


SIX-CYLINDER STEAM LOCOMOTIVE 


PROGRESS zm RAILWAY 
MECHANICAL ENGINEERING 
1949- 


HE continued Dieselization of the American railroads 
again has been the most significant trend in motive-power 
developments. Between the first of the year and Sept. 1, 
1950, the number of Diesel-clectric units ordered by domestic 
railroads totaled 2433. No new orders for steam locomotives 
were placed with domestic builders for use in the United States 
during the current year. Several orders for steam locomotives 
of conventional design were shipped by English and American 
builders for overseas service, primarily for India. The Nor- 
folk & Western Railway continues its program of steam-loco- 
motive construction in its own shops, and this program is mect- 
ing with considerable success from economic and operating 
standpoints 
Considerable activity in the extension of railroad electrifica- 
tion is evident throughout the railroad world, with the excep- 
tion of the United States. Many countries have definite plans 
for electrificationwith the long-range belief that electric power, 
whether generated in thermal stations or from hydro sources, 
will be the most dependable form for their particular econo- 
mies 
Extensive electrification programs are under way inmost Euro- 
pean countries including Russia. Most of these countries seem 
destined to make the change-over from steam to electric opera- 
tion without the intermediate stage of extensive Diesel electri- 
fication, although the Diesel locomotive is being used as an 
adjunct to electric operation in many cases. The New South 
Wales Railways system in Austraiia, while committed to and 


‘Report of Committee RR-6, Survey; Chairman, T. F. Perkinson; 
members, E. R. Battley, F. A. Benger, R. M. Coultas, R. P. Johnson, 
and F. L. Murphy 

Contributed by the Railroad Division and presented at the Annual 
Meeting, New York, N. Y., November 26-December 1, 1950, of Tue 
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currently working on electrification, is purchasing new steam 
motive power as an interim procedure only. In general, those 
countries which have no domestic fucl-oil resources, or in 
which oil is economically unavailable, appear to be moving 
toward electrification as an ultimate form of railroad motive 
power. 

Some of the South American countries, notably Brazil and 
Chile, are extending existing clectrifications and undertaking 
new ones using equipment manufactured primarily in Great 
Britain and America 

In the United States the abandonment of electric operation 


A THREE-CYLINDER ENGINE USED TO DRIVE LOCOMOTIVE 
SHOWN IN FIG. | 


FIG. 2 
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TABLE 1 STEAM LOCOMOTIVES 


Builder. . British Railways, Southern Region 
British Railways 
Servies......... Freight and passenger 
Cylinder dimensions (6). . 12'/,in. X 15 in. 
BoiJer working pressure, psi 280 
Driving-wheel diameter, in. 61 
Weight per axle, Ib.. 41800 
Total locomotive weight, Ib 250800 
Heating surfaces, sq ft: 
Firebox (incl. syphon) 260 
Tubes. “40 : 1508 
Flues... 619 
Total evaporative 2387 
Superheater. . 454 
Total combined 2841 
Grate area, sq ft . B 
Track gage, in. $6'/2 
Nominal cylinder hp (at 30 mph 2100 
Maximum permissible _ speed, 
mph.... , 
No. of wheels 
Fuel capacity 
ENGLISH LOCOMOTIVE Coal, tons ase 
Water, gal 4000 


AN AXLE SHOWING DRIVE CRANKS AND CHAIN GEARS FOR 


of a 5§2.6-mile portion of the Norfolk & Western main line in 
favor of steam operation has taken place. A major line diver- 
sion, with a lesser ruling grade, lesser maximum curvature, and 
a longer and larger-bore double-track tunnel, has brought about 
the abandonment of one of the earliest main-line electrifications 
in this country 


STEAM LOCOMOTIVES 


An unusual design of steam locomotive, five of which were 
placed in trial service on the British Railways beginning the 
latter part of 1949, is illustrated in Fig.1. This model incorpo- 

ric. 4 c + c 3000-voLT D-c LocoMoTIVE FoR souTH arrica fates two three-cylinder sleeve-valve engines, one of which 
' drives each six-wheel truck (Fig. 2). In addition to the enclo- 
eS aaa sure of many moving parts, chain drives have been substituted 
for coupled driving rods. A driving axle, illustrating both the 
cranks and the chain gears, is shown in Fig. 3. Further details 
of this development have been presented before the Society pre- 
viously.* Technical characteristics are shown in Table 1 


ELECTRIC LOCOMOTIVES 


Among the electric locomotives built during rhe year is the 
one illustrated in Fig. 4. This 2700-hp 3000-volt d-c electric 
locomotive was built by Metropolitan-Vickers for the South 
African Railways. Data describing the characteristics of this 
unit are given in item 1, Table 2. 

Another English builder, the Vulcan Foundry, Ltd., has fur- 
nished Brazil with fifteen 3000-hp, 3000-volt d-c electric loco- 
motives, one of which is illustrated in Fig. 5. The electrical 
equipment for these units was built by the English Electric 
Company. Details are given in item 2, Table 2 

Fig. 6 shows a 4400-hp 1500-volt d-c electric locomotive with 
a 2-D-2 wheel arrangement built in France for service on the 
French National Railways. Details are given in item 3, Table 


FIG. 5 ENGLISH-BUILT 3000-HP LOCOMOTIVE FOR BRAZIL 


Two new experimental designs of electric locomotives are 
reported from France. Intended primarily for freight service 
but used on occasion in passenger service, both designs carry all 
weight on six axles Fig. 7 shows the C+C articulated de- 
sign, while Fig. 8 shows the B-B-B nonarticulated design 
Both machines weigh approximately 132 tons and rate in the 
neighborhood of 3000 hp continuously. The cab structure in 
the C+C design rests on the truck frames through the usual 

* “Locomotive and Rolling-Stock Developments in Great Britain,” 
by O. V. S. Bulleid, Mecnanicat ENoingeR1Nna, vol. 72, 1950, pp. 455- 

4400-np, 1500-voLT D-C LOCOMOTIVE FOR FRANCE 461. 
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EXPERIMENTAL 


c + C FRENCH-BUILT LOCOMOTIVE FOR 


SERVICE 


riG. 8 EXPERIMENTAL B-B-B FRENCH LOCOMOTIVE 
center plate with two sprung side bearings, together with a 
third resilient bearing point which assists in distributing the 
weight evenly, in spite of the out-of-center position of the 
center plate occasioned by the use of three-axle all-motored 
construction 

In the B-B-B design the two end trucks are permitted to move 
laterally from center under the action of spring-restraint center- 
ing devices. The center truck is provided with side bearings 
only, and the center pin is employed to transmit tractive effort 
and to provide a point about which the truck can rotate in cur- 
vature. Both machines are designed for operation on the 
standard-gage 1500-volt d-c electrified French National Rail- 
ways system 

An experimental electrification, utilizing power at an indus- 
trial frequency of 50 cycles and 20,000 volts on the contact sys- 
tem without conversion, is being installed on a 48.5-mile light- 
traffic branch line of the French National Railways between 
Aix-les-Bains and La Roche-sur-Foron. Two different types of 
a-c locomotives are being developed for operation on this ex- 
perimental line. One type employs an a-c/d-c motor generator 
set and d-c traction motors, the motors being suitable for opera- 
tion from a 1500-volt contact system which is standard for main- 
line electrification in France. The second type will use a-c 
series-wound commutator traction motors. The use of indus- 
trial frequency power at high voltage is expected to reduce first 
costs by eliminating wayside conversion apparatus (motor 
generator sets, frequency changers, rectifiers) and permitting 
wide spacing of wayside transformer substations. 
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TABLE 2 ELECTRIC LOCOMOTIVES 


Item 2 
Brazil? 
English Elec. 
English Elec. 
C+C 
F&P 
3000 Vv, d-c 


Pantograph 


Item 3 
French Nationa 
French® 
French* 

2-D-2 
F&P 
1500 v, d-c 
Pantograph 


Item 1 


Railroad..... So. African* 
Builder, mechanical.. Met. Vickers 
Builder, electrical Met. Vickers 
Wheel arrangement C+C 
Service F&P* 
Power supply . ooo v, d-c 
Current collector Pantograph 
Driving wheels 

Number 12 8 

Diameter, in 48 69 
Weight, lb 

Toral 

On drivers 

Per driving axle 
Dimensions, ft-in 

Length over-all 

Width over-all 

Height,pantograph 

own 14°C * 

Rigid wheel base 20-21/4 

Total wheel base ; $0-7 48-2'/2 
Traction motors 

Number 6 4 

Method of mount- 


318000 
202600 
50700 


58-33/4 


Rigid 
Buchli-link 


Axle-hung 
Spur gear 


Axle-hung 
Spur gear 
17/23 


ing 
Method of drive 
Gear ratio 
Tractive force 
One-hour rating, Ib 
Per cent adhesion 
Continuous rating, 


3400 
15.45 


34300 
14.35 


26600 


11.07 


26700 

Per cent adhesion 12.25 
Horsepower: 

One-hour rating 

Continuous rating. 228« 
Speed, mph: 

One-hour rating... 29.0 32.4 

Continuous rating. 31.5 34.8 
Maximum speed,mph. 60 62 
Equipped for _ re- 

generation ... No Yes 
Equipped for M.U. 

Operation . he pee 
Track gage, in....... 42 63 


3000 


2400 


2700 


* Freight and passenger. 
» Estrada de Ferro Santos a Jundiai 
© Compagnie Electro-Mecanique 


DIESEL LOCOMOTIVES 


Fairbanks, Morse & Company introduced its Consolidation 
line of road locomotives during the year. The ‘‘C’’-line de- 
sign essentially brings the advantages of subassembly con- 
struction to the railroad shops as subassembly maintenance, by 
means of the unique design of construction and assembly em- 
ployed and through the wide range of interchangeability of 
parts and major components. These advantages are available 
on a line of locomotives that offers a wide range of horsepower 
per unit, horsepower per unit of weight on drivers, and total 
coupled locomotive horsspower. Power-plant ratings of 1600 
hp, 2000 hp, or 2400 hp can be installed in one basic structure 
with no change in general arrangement of the basic unit. The 
three horsepower ratings can be coupled in various combi- 
nations from 1600 hp to 9600 hp in a single locomotive. A 
two-unit 4800-hp combination is shown in Fig. 9. Details of 
this locomotive, each unit of which has a B-A1A wheel arrange- 
ment, are given in item 1, Table 3. Fig. 10 shows a two-unit 
4000-hp locomotive, details of which are given in item 2, 
Table 3. 

General Motors Electro-Motive Division has introduced its 
GP-7 line of road-switching locomotives. One of these 1500-hp 
units is illustrated in Fig. 11. Details are given in item 3, 
Table 3. Along with the development of a new generator, the 
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TABLE 3 DIESEL LOCOMOTIVES 


Item 
FM 
NYC 
B-B 
2 
2000 
F 


Item 1 
FM! 
FM 
B-A1A 
2 
2.400 
P 


Builder 
Owner , 
Unit wheel arrangement 
No. of units per locomotive 
Total hp per unit (for traction 
Service* nahn , 
Engine data (per unit): 
No of Diesel engines... 1 
Rated hp (per engine).. 
No. of cylinders (per engine) 
Bore and stroke, in 


Speed (rpm) 
yas 
Supercharged 


Manufacturer 


I 
2000 
108 
81/.X 
850 


12° 


850 
No 
FM 


No 
FM 


Init data 

Length over-all, ft-in 

Rigid wheel base, ft-in 

Total wheel base, fr-in 

Weight on drivers, Ib 

Total weight, Ib 

Fuel one: gal 

Driver diameter, in 

Maximum permissible speed, mph 
Track gage, in 


56-6 
94° 
43-5 
234000 
286000 
1200 
42 
110 
56'/s 


56-6 
a4 
43-4 
246000 
246000 
1200 
42 

7° 


56'/2 


use of silicone-insulated traction motors and a new higher- 
capacity cooling system, the ratings of the switcher line of loco- 
motives have been increased. Fig. 12 illustrates one of the 
1200-hp switchers, and details are given in item 4, Table 3 
The 800-hp switcher, shown in Fig. 13, is described in item 5, 
Table 3 

Since the introduction of its first line of Diesel-clectrics re- 
ported upon last year, Lima-Hamilton Corporation has built 
several new types for service on American railroads. Fig. 14, 
item 6, Table 3, illustrates and describes a 2500-hp transfer loco- 
motive built for the Pennsylvania Railroad. A 1200-hp road 
switcher is shown in Fig. 15, and details'are given in item 7, 
Table 3. A 1200-hp switcher for the Nickel Plate is shown in 
Fig. 16 and described in item 8, Table 3. Fig. 17 shows a 108- 
ton 750-hp switcher, the details of which are given in item 9, 
Table 3 

American Locomotive-General Electric Companies have de- 
livered redesigned locomotives of increased horsepower ratings 
Fig. 18 illustrates a 2250-hp passenger unit. Details are given 
in item 10, Table 3. A 4800-hp freight locomotive is shown in 
Fig. 19, and a 1600-hp road switcher is pictured in Fig. 20. 
Characteristics of these locomotives are given in items 11 and 
12, Table 3, respectively 

Item 13, Table 3, describes a 1000-hp switcher furnished the 
Rock Island Railroad during the year by the Davenport-Besler 
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FIG. 10 4000-up ‘‘c LINE’” FREIGHT LOCOMOTIVE 


Corporation. This locomotive is powered by two 500-hp, 
V-12 Caterpillar engines 

Fig. 21 shows a 31-ton 24'/rin-gage locomotive built by the 
same company for service in the Belgian Congo. Character- 
istics are given in item 14, Table 3. 

The Vulcan Foundry, Ltd., has furnished to the Tasmanian 
Government Railways twenty 660-hp Dicesel-clectric loco- 
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1200-HP DIESEL-ELECTRIC SWITCHER 
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FIG. 13 GENERAL MOTORS 800-HP SWITCHER 


Illustrated in Fig. 22, the electrical equipment for 


motives. 
Details 


these units was built by the English Electric Company. 
are given in item 15, Table 3. 

Horsepower ratings have been increased throughout the en- 
tire line of Baldwin-Westinghouse locomotives. In addition, 
several new lines of switchers have been built. Fig. 23 shows 
a 1600-hp four-axle road switcher, and the details for this are 
given in item 16, Table 3. A 1200-hp road switcher is illus- 
trated in Fig. 24 and described in item 17, Table 3. In addi- 
tion, the 1200-hp switcher shown in Fig. 25 has been intro- 
duced. Data shown in item 18, Table 3, describe this unit 
The 800-hp switchers possess similar characteristics except for 
the lower ratings occasioned by the fact that the engine is not 
supercharged. 

The General Electric Company has shipped an order of 120- 
ton, 1200-hp, narrow-gage locomotives to Guatemala. Fig. 26 
illustrates one of these units which features an unusual running 








14. 2500-HP HEAVY-DUTY ROAD SWITCHER 


LIMA-HAMILTON CORPORATION 


Fic. 15 


FIG. 16 


LIMA-HAMILTON 1200-HP ROAD SWITCHER 


1200-HP SWITCHER BUILT BY LIMA-HAMILTON 


750-np, 108-TON DIESEL-ELECTRIC SWITCHER 


gear—a C + B+ Carrangement 


The end trucks are equipped 
with draft gear at the outer end and an articulation ball joint 


at the inner end. This ball carries buffing loads and transfers 
weight to the middle truck. The center truck has a pocket at 
each end to carry the ball of the end trucks. There is no center 
plate on this truck as all the weight is applied through the ar- 
ticulation assembly. The articulated imints are immersed in 


oil and sealed against dirt. Characteristics are shown in item 
19, Table 3. 

A Diesel locomotive with mechanical transmission (fluid 
coupling and gear-change box) which utilizes running-gear 
construction reminiscent of steam-locomotive practice is shown 
in Fig. 27. A 500-hp, 1250-rpm engine is employed. The 
locomotive weighs 55.5 tons and has a maximum tractive effort 
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FIG. 19 4800-HP FREIGHT LOCOMOTIVE 


ALCO-GE 1600-HP ROAD SWITCHER 


24! 2 IN-GAGE DIESEL-ELECTRIC UNIT 


v4 


FIG. 22 ENGLISH-BUILT 660-HP LOCOMOTIVE FOR TASMANIA 


of 33,500 lb, corresponding to 30 per cent adhesion. A self- 
shifting clutch for the lower speed ratios and an air-operated 
clutch for the high ratios, in combination with, in effect, a six- 
speed gear set, provide a six-step speed range from 5 to 36 mph 
at full engine speed 

GAS-TURBINE LOCOMOTIVES 


Two new gas-turbine electric locomotives were placed in ex- 
perimental running service during the past year, bringing the 
total number of this type of motive power in actual running 
service throughout the world to four.* 

Fig. 28 is illustrative of the 4000-hp unit‘ built by Westing- 
house Electric Corporation, and leading dimensional data are 
given in Table 4. This is the only gas-turbine locomotive built 
& yi 

3 In addition to the two described in the esc report, the Alco-GE 
unit, described in the 1948-1949 report of this Committee, and the 
Brown Boveri 2200-hp unit operating on the Swiss Federal Rail ways, are 
im current service 

***A 4000-Hp Gas-Turbine Locomotive for Passenger Service,’ by 
W. A. Brecht, C. Kerr, Jr., and T. J. Putz, presented at the Annual 
Meeting, November 27—December 2, 1949, of Tue American Society oF 
MECHANICAL ENGINEERS 


so far to employ a double power plant. The mechanical por- 
tion of the locomotive incorporates an unusual method of cab- 
weight distribution over the four identical trucks, in that no 
span bolsters between trucks are employed. The cab is carried 
directly on the truck frames, and weight distribution is accom- 
plished by the use of relatively ‘‘soft’’ coil and semielliptic 
springs. The locomotive is equipped with two train-heating 
boilers, one of which is a conventional] oil-fired unit while the 
other utilizes waste heat from the exhaust of one of the gas- 
turbine sets. 

The 2500-hp gas-turbine electric locomotive built in Switzer- 
land by Brown Boveri and Swiss Locomotive Works for the 
British Railways is illustrated in Fig. 29, and salient data are 
given in Table 4. In so far as the power plant is concerned, 
this unit is quite similar to the 2200-hp locomotive® built by 
the same company for the Swiss Federal Railway in 1941. The 
running gear, however, is quite different and embodies, in an 
A1A-A1A wheel sequence, a novel arrangement for carrying 
the cab on the two trucks. A cutaway drawing of the truck, 

§ ’Gas-Turbine Locomotive With Electrical Transmission,’ by 
P. R. Sidler, Mecuanicat ENGingerina, vol. 65, 1943, pp. 261-264. 
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BALDWIN-WESTINGHOUSE 1600-HP ROAD SWITCHER 


FIG. 24 1200-HP DIESEL-ELECTRIC ROAD SWITCHER 


FIG. 25 BALDWIN-WESTINGHOUSE 1200-HP swiTCHER 


FIG. 26 36-IN-GAGE LOCOMOTIVE FOR GUATEMALA 


showing the method employed for cab centering and support, employed, contrasts sharply with American practice, which 


is shown in Fig. 30. The traction motors are nose-suspended adheres largely to the solid gear and axle-suspension system 

and quill-mounted, driving through coiled transmission springs The 4500-hp Alco-GE gas-turbine locomotive, described in 
in the gear assembly. This construction, indicative of general the 1948-1949 report of this committee, has been in continuous 
European trends where large nose-suspended traction motors are service on the Union Pacific System since mid-1949, except for 
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mitting the tractive effort and holding the swing bolster transverse beam 6. Link pin for the drawbar wit! 
Drawbar transmitting the tractive effort . Link pin fixed on he bogie frame with Silentbloc bearing 
swing bolster transverse beam with Silentbloc bearings 10. Transverse beam for the swing boister 
the body suspension springs 12. Outer body suspension spring 


FIG. 28 WESTINGHOUSE GAS-TURBINE ELECTRIC LOCOMOTIVE 


29 BROWN BOVERI GAS-TURBINE ELECTRIC LOCOMOTIVE 


2. Bogie frame 3. Centre pivot 4. Silentbioc of centre pivot bearin S. Cross-head tr ns- 
Silentbloc bearing 7. 

9. Connecting link for vhe 
11. Cross equalising beam for 
13. Inner body suspension spring 14. Spring hangers 
ig screw 16. Longitudinal connecting link for the body suspension spring 17, Outer body bearing 
Inner body side bearing with oil trough 19. Driving wheel 20. Carrying wheel 21, Axtebox 
24. Axlebox 


with self-aligning roller bearing 22. Outer hanger for carrying axlebox 23. Inner hanger for carrying axlebox 
guide with spring seat 25. Helical spring 26. Thrust faces Ss. play between bogie and body 


FIG. 30 TRUCK FOR LOCOMOTIVE ILLUSTRATED IN FIG. 29 
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GAS-TURBINE LOCOMOTIVES 

Note (1 

British Railways 
A1A-A1A 
Passenger 


TABLE 4 
Westinghouse 
Westinghouse 
B-B-B-B 
Passenger 
488000 174000 
488000 258000 
77-10 63-0 
Heavy oil Heavy oil 
12000 (est 38000 


Builder 

Owner 

Wheel arrangement 

Service 

Weight on drivers, lb 

Total weight, Ib 

Length over-all, ft-in 

Fue 

Fuel capacity, Ib 

Driving-wheel diam, in 42 48'/s 

Type of drive Electric Electric 

Gage, in.. 56'/s 56'/2 

Maximum speed, mph 12 go 

Turbine data 
Number 
Horsepower 
Speed, rpm 


Manufacturer 


2 1 
uw 2500 
875 5800 
Westinghouse 


900 Ceach 


Note (1 


Nore (1 Turbine and electrical equipment built by Brown Boveri, 
mechanical portion by Swiss Locomotive & Machine Works 


Fic. 31 NEW YORK CENTRAL ELECTRICALLY DRIVEN COMMUTER 


MECHANICAL ENGINEERING 


brief periods out-of-service for changes and component over- 
haul. As of September 1, 1950, the power plant, operating on 
heavy fuel oil, had been runa total of 3656 hours with outstand- 
ing success considering the nature of the unit as a developmental 
project. A total of 55,045 miles of locomotive operation has 
been accumulated in revenue freight-train service during the 
same period 
STEAM-TURBINE LOCOMOTIVES 


The Pennsylvania Railroad S-2 direct-drive steam-turbine 
locomotive® has been set aside due to maintenance difficulties 
The Dieselization of this railroad has led to the decision to 
abandon the development of this type of power for the present 

The Norfolk & Western Railway has placed an order for a 
new-type coal-burning steam-electric locomotive to be built by 
Baldwin Locomotive Works. Projected for freight service, this 
unit is designed todevelop 4500 hp. A water-tube boiler pro- 
ducing steam at 600 psi will be used. Steam from the boiler 
will drive an impulse-type turbine which will operate a two- 
unit direct-current generator through a set of single-reduction 
gears. A motor will be mounted on each of the 12 axles. The 
locomotive is designed to have some of the desirable char- 
acteristics inherent in locomotives with electric drive, ¢.g., 
high starting tractive effort and relatively light axle loading 
The locomotive will have a B-D-B-D wheel arrangement and a 
separate water tender of 16,000 gal capacity. The locomotive 
weight, including tender, will be about 952,000 Ib, and the 
over-all length will be approximately 148 ft; 20 tons of coal 
will be carried in the nose ahead of the operator's cab. Bab- 
cock & Wilcox will build the boiler, and Westinghouse will 
furnish all electrical equipment 

PROJECTED MOTIVE-POWER DEVELOPMENTS 
The two experimental electric locomotives, reported 


* **Progress in Railway Mechanical Engineering, 1944-1945," 
CHANICAL ENGINEERING, vol. 68, 1946, PP 107-122 

“Progress in Railway Mechanical Engineering, 
CHANICAL ENGINEERING, Vol. 71, 1949, pp. 299-315 
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FIG. 34. POPPET VALVE 


year as being under construction by Baldwin-Westinghouse for 
the Pennsylvania Railroad, and originally designed to include 
a-c serics ComMMutator traction Motors, are now projected to 
employ d-c traction motors to be fed by ignitron rectifiers car- 


ried in the locomotive. Interest in the rectifier locomotive is 
occasioned not only by economies which might result, but also 
from the fact that this broadens the possibilities for utilization 
of electric power at commercial frequencies (such as 60 cycles) 
on the contact svstems of new electrifications 


RAIL CARS 


The first several of 100 new suburban cars, being built for the 
New York Central Railroad by the St. Louis Car Company and 
equipped with General Electric electrical apparatus, were de- 
livered during the year. These cars, one of which is illustrated 
in Fig. 31, were designed to operate in multiples of from two to 
fifteen cars per train on the existing 600-volt d-c third-rail system 
in the New York City area. Each car has four truck-mounted 
traction motors and is 85 ft long and 10 ft 4 in. wide. The 
extra 4 in. of width were secured by recessing the grab irons at 
the vestibule ends. The greater inside width of the car and 
the resulting seating arrangement, where three people are seated 
on one side of the aisle and two passengers on the other side, 
gives a total seating capacity of 130 passengers. These cars are 
equipped with air conditioning, automatic heating control, 
fluorescent lighting, and extra-wide luggage racks 

Unusual, from the American point of view, are the light 
weight Diesel mechanical-drive rail cars built in France for the 
SNCF (French National Railways). One of the unusual fea- 
tures is the conning tower, which contains the operator's posi- 
tion, rising above the car roof and offset as shown in the dia- 
gram, Fig. 32. The operator sits facing sideways, :nabling him 
to sec in either direction with equal facility over the roof. A 
periscope is provided to enable the driver to observe cars during 
coupling and switching operations. A four-axle running gear 
in a rigid wheel base is provided. The two outside axles in 
each two-axle truck assembly are provided with 0.87 in. of 


AND DRIVING GEAR ON CANADIAN NATIONAL LOCOMOTIVE 


lateral, while the inside axles are without lateral. Drive 
is from a transversely mounted 150-hp Diesel engine through 
a clutch gear assembly to the inside axle in the forward truck 
assembly. Top speed is limited to 59 mph. 

Twenty Diesel rail cars are being placed in service on the 
Great Northern Railway (Ireland) replacing steam trains in 
both main and branch-line service. Although they can be 
used as single rail cars, the intention is to run them in trains 
of three cars, consisting of two power cars and one passenger 
car as illustrated in Fig. 33. Having a maximum speed of 70 
mph, these cars will operate on § ft 3 in. railway gage. Each 
power car is propelled by a 125-hp Diesel engine. The drive 
from the engine is transmitted through a fluid flywheel and 
universally jointed shaft to a countershaft and then to a five- 
speed preselective-type epicyclic-gear box by another shaft. 
The final drive to the axle is of the double-reduction type 

MISCELLANEOUS DEVELOPMENTS 

While Diesel-powered locomotive cranes are by no means 
new developments, the fact that the Western Maryland has 
recently converted a steam-powered §0-ton crane to Diesel 
power with hydraulic drive is worthy of note. Two 147-hp, 
1350-rpm two-cycle Diesels, driving through a hydraulic torque 
converter, supply propelling and lifting energy, while a self- 
contained 20-kw Diesel generator set furnishes energy for a 
66-in. lifting magnet. Power for lighting, control, and battery 
charging is supplied from a small 32-volt 900-watt generator 
driven from the main-engine assembly. Considerable reduc- 
tion in operating costs and increased availability, reliability, 
and efficiency of operation are reported in favor of the con- 
verted cranc. 

A new design of poppet valve and driving gear, applicable to 
existing steam locomotives without the necessity of replacing 
the cylinder casting, has been tried out in experimental service 
on a Canadian National locomotive shown in Fig. 34. The 
gear consists of the following: 

(4) A primary drive mechanism which transmits properly 
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ors 





FIG. 35 


BROS SNOWPLOW 
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WITH WINGS 


FIG. 36 DIESEL-ELECTRIC ROTARY SNOWPLOW 


synchronized rotary movement from the main crankpin to the 
camshaft drive mechanism, located in the position formerly 
occupied by the conventional piston valve gear replaced 

(6) A camshaft drive which transforms the rotary move 
ment derived from the primary mechanism into a rocking 
movement of the two rocker arms located on the valve-insert 
housings at each end of the valve chamber. 

¢) Steam-valve-chest inserts, located at each end of the 
existing valve chambers. Each of these inserts carries one in- 
let poppet valve and two exhaust poppet valves with suitable 
actuating gear 

A minimum of changes are required to install the equip- 
ment on existing locomotives, the principal change being the 
reboring of the steam valve chests to accept the poppet-valve 
inserts. The experimental installation was manufactured by 
the Dominion Engineering Works of Montreal under Sing- 
master and Breyer designs. 

Three new types of snowplow have been placed in service by 
American railroads during the year. Fig. 35 illustrates an 
experimental rotary snowplow of new design built by the Wm 


Bros Boiler & Manufacturing Company for joint use of the 
Northern Pacific, Union Pacific, and Burlington railroads 
The plow is powered by a General Motors Electro-Motive 
Diesel engine developing 1080 hp at 750 rpm. The plow dif- 
fers from conventional machines in that there are two sets of 
rotors, each of which has four cup-shaped blades which con- 
vey the snow upward. One pair of rotors is located above the 
other. In front of each set of rotors is a rake which rotates 
at about one fourth the rotor speed. This action breaks up the 
snow prior to reaching the rotors. 

Fig. 36 illustrates an electric rotary snowplow designed 
for use in connection with Diesel-electric locomotives. Being 
36 feet long and weighing 91 tons, this plow was built in the 
company shops of the Burlington Railroad. It utilizes the 
underframe, trucks, rotor and rotor chute of an old steam- 
driven plow. The rotors are driven by four motors (Diesel- 
electric locomotive traction motors) which take power from 
the first unit of a four-unit freight locomotive normally used 
as a pusher, the traction motors of the first umit being discon- 
nected 
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LIMA-HAMILTON STEAM-DRIVEN RAILWAY SNOWPLOW 


FIG. 38 


Lima-Hamilton has delivered to several railroads a new de- 
sign of steam-powered, oil-burning snowplow. These 297,000- 
Ib units, one of which is shown in Fig. 37, develop 1500 hp 
each. Two three-cylinder engines, geared to a common shaft, 
are employed for rotor drive 


PASSENGER CARS 


New passenger cars totaling 513 were completed in the first 


half of 1950, and placed in service by the railroads. At that 
time there was a backlog of 554 passenger cars on order, in- 
cluding 44 being built in railroad shops. Practically all of 
these cars were completed in 1950 

During the year a large number of new passenger cars and 
trains have been placed in service. Representative of the new 
trains are the Budd-built Wabash Bluebird operating between 
Chicago and St. Louis, a stainless-steel train of 6 cars including 
4 dome cars; the Norfolk and Western Powhatan Arrow built 
by Pullman-Standard; the International and Red River trains 
for the Great Northern built by American Car & Foundry; 
the Southern Pacific Sunset Limited, and San Francisco-Portland 
trains built by Pullman and Budd. These trains, as well as 
many others, include the latest developments in passenger-car 
design, construction, and appointments for passenger comfort 

Pullman-Standard delivered twenty new suburban cars to 
the Rock Island. The exterior of one of these cars is shown in 
Fig. 38. One of the main features of these cars is the step, and 
floor and door arrangements, all of which have been designed to 
attain maximum speed and ease of loading and unloading as 
well as safety. Tvéo double entrance doors are located between 
the trucks of each car. Sliding doors, mechanically operated, 
at the side of the car provide fast opening and maximum 
safety as they are closed at all times the train is in motion. 
Three wide steps allow fast safe loading or unloading to the 
floor in the main body of the car, which is 7'/2 in. below con- 


SUBURBAN CAR FOR ROCK ISLAND COMMUTER SERVICE 


ventional floor level. Twelve of these cars are air-conditioned 
Eight have a forced-draft ventilating system designed to hold 
the inside temperature at the level of the outside tempera- 


FIG. 39 WASHSTAND ARRANGEMENT IN PULLMAN-BUILT SLEEPING 
CARS 
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FIG. 40 - DUPLEX ROOMETTE SLEEPER BUILT IN CANADA 


FIG. 41 FPLATCAR DESIGNED TO HAUL AUTOMOBILE BODIES 


42 DEPRESSED-CENTER FLATCAR FOR CANADA 
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A maximum of 12,000 cfm of 
All cars have fluores- 


ture with windows closed 
filtered outside air is circulated in the car. 
cent lighting. 

During the year, Pullman-Standard delivered to the Chesa- 
peake & Ohio and Nickel Plate Railroads the first of an order 
of sleeping cars incorporating new features in both bedrooms 
and roomettes. The bedrooms are arranged in pairs with 
crosswise folding upper and lower berths and two folding 
lounge chairs for daytime use. The berths are adjacent to the 
transverse sliding partitions between rooms which, when 
opened, provide large square rooms for daytime use and twin 
lower and upper beds at night. The hoppers are in separate 
annexes. In each bedroom the novel washstand is located in a 
recess between toilet rooms. Fig. 39 shows the washstand 
arrangement. In cach roomette the folding-type washbasin 
has been replaced by a fixed washstand located in.one corner. 
A cutout in the foot of the bed provides clearance for the bed to 
pass by the washstand when folded down. This cutout also 
gives space for the occupant to stand or to use the washstand 
when the sliding door is closed and the bed folded down 

During the year the Canadian Car & Foundry, Ltd., fur- 
nished the Canadian National Railways 20 duplex roomette 
cars. Fig. 40 illustrates one of these modern sleeping cars 


FREIGHT CARS 


For the past year the production rate of freight cars has been 
extremely low, but the Korean War has brought to the fore- 
front the imperative need of additional freight equipment, 
and the necessity for a planned replacement of obsolete and 
worn-out freight cars. In July, 1950, the directors of the As- 
sociation of American Railroads proposed a program calling 
on the railroads to build 10,000 freight cars a month during the 


next year. This request has resulted in a large number of 


freight-car orders, and indications are that the AAR program 


will be carried through 
The trend toward standardized freight cars, or the so-called 


FIG. 45 


““package’’ car, which was started three years ago is increas 
ing. The number of types of standard cars being offered is in- 
creasing each year 

Freight-car developments during the past year show three 
specific trends 

1 The increasing demand for specialized types of cars, or 
features within cars developed to carry a specific lading with 
the maximum over-all economy and convenience to shipper, 


FIG. 43 PULPWOOD CAR FOR BANGOR & AROOSTOOK 


“Rie 


CANADIAN PACIFIC-BUILT ALUMINUM BOXCAR FOR ROBER- 
VAL & SAGUENAY 


FIG. 44 


95-TON-CAPACITY COPPER-ORE CAR 


consumer, and railroad. Special emphasis has been given to 
reduction in handling costs. 

2 Further development of loading devices and means of 
blocking or anchoring lading to increase revenue loads and to 
protect the lading against damage en route 

3 The development of improved components, such as 
flooring in cars; these developments in many instances being 
associated with items 1 and 2 
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The Union Pacific recently developed a flatcar, Fig. 41, 
which is equipped with cight revolving racks set on rigid 
vertical posts designed to support Kaiser-Frazer automobile 
bodies. The racks, while locked in a horizontal position, 
are loaded with eight car bodies by overhead cranes, and then 
turned a full 180 deg for application of eight more bodies. 
All car bodies are firmly secured to the racks which are then 
revolved and locked to a vertical position while in transit. 
In the vertical position, all weight is carried on the car floor and 
none on the axis of rotation. Further developments simplifying 
this design, to eliminate the necessity of the rotating feature 
for loading and unloading, are under way. 

Two all-steel depressed-center flatcars, designed to carry a 
capacity load of 270,000 Ib, were delivered to the Canadian 
National Railways during the year by Canadian Car & Foundry 
Company, Ltd. Three more were to be delivered late in 1950 
Designed especially for the transportation of transformers and 
other heavy electrical equipment, these 60-ft 4-in. cars, one of 
which is shown in Fig. 42, have 6-wheel trucks, each of which 
consists of an integral cast-steel one-piece frame equipped with 
30-in. AAR multiple-wear wrought-steel wheels mounted on 
special large axles with 7-in. X 14-in. journals. The truck 
springs are AAR coil type, class H-2 in clusters of five. The 
trucks have a wheel base of 10 ft. The body underframe is cast 


steel, designed with suitable clearance at ends to permit nego- 
The length of the de- 


tiation of a 133-ft-radius track curve. 
pressed section between lugs is 22 ft 7 in. 

Co-ordinated studies on the part of the Bangor and Aroostook 
Railroad, the Great Northern Paper Company, and the Magor 
Car Company have resulted in a pulpwood car, Fig. 43, de- 
signed to handle pulpwood to the water side where a mechani- 
cal dumper tips the car and unloads it through two swinging 
side doors on either side of the car into a chute and thence to 
the water. These cars are of 50-ton capacity, 46 ft inside 
length with fish-belly side-sill load-carrying members. The 
car is divided into two compartments by a full-height trans- 
verse center partition. Two swing doors on each side of the 
car are hinged to the side plate and latched closed at the side 
sill. Each swinging door carries a built-in 4-ft 6-in. sliding door 
with bottom rollers. 

The GM&O built 100 pulpwood cars using cast-steel under- 
frames and cast-steel end posts, and longitudinally slatted steel 
floors. The castings were designed and cast by General Steel 
Castings Company. 

The expansion in merchandise service, particularly the bid 
on the part of the railroads for increased LCL business by 
providing more regular, dependable, rapid merchandise sched- 
ules has further brought into the foreground the need for 
special equipment to fit this service. Means for blocking the 
lading in position and provisions for a removable second level 
or floor in freight cars have been worked out, and previously 
reported on, by both the Pennsylvania and the Milwaukee 
Railroads. The NYC recently designed a simple slatted wood 
bulkhead which can be anchored by means of five sliding anchor 
bars, two to each side wall and one to the floor of the car, to 
block lading securely against longitudinal shifting 

In merchandise service, the Pennsylvania is continuing the 
use of steel merchandise containers, each having a capacity of 
12,000 Ib loaded on flatcars. The Pennsylvania also has intro- 
duced into its merchandise service the use of aluminum-covered 
plywood containers measuring 4 ft X 4 ft X 4 ft and havinga 
capacity of 1500 Ib cach. The bottom half of one side drops 
down and the top half folds back for ease of loading and un- 
loading. The containers are handled on fork trucks or moved 
on their own casters 

General American Transportation Company introduced the 
General American-Evans D-F, or ‘‘damage-free’’ car. These 
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cars utilize the Symington Gould freight truck and the Duryea 
underframe for improved riding and maximum protection of 
lading. The Evans damage-free lading device, originally 
introduced in 1941, is utilized to permit flexible double-decking 
or shelving of lading and the blocking of this lading to mini- 
mize longitudinal shifting. 

The Angus Shops of the Canadian Pacific recently completed 
a 50-ton aluminum boxcar designed by the Aluminum Com- 
pany of Canada for the Roberval and Saguenay. This car, 
illustrated in Fig. 44, is said to be the first boxcar with an all 
aluminum body, including the underframe. The complete 
underframe, including center sills, bolsters, cross-bearers, and 
cross-tics, is of aluminum, but the center sill filler and the rear 
draft lugs are of welded steel. The weight of this car is 34,400 
Ib, representing a saving of approximately 11,000 1b compared 
to a conventional design. Because of this extremely low 
weight the load-compensating type of brake is used 

The Canadian National has built additional refrigerator cars 
using overhead ice bunkers. Eight overhead ice tanks, each 
filled through an individual hatch in the roof, can be filled with 
pure ice or brine ice where low temperatures are required 
Air circulates through an air space between the underside of 
the tanks and the false plywood ceiling in the car, thence down- 
ward through a false wall on each side of the car, below the 
floor racks, and rises between the lading and then through a 
longitudinal center opening between the bunkers. For winter 
protection of lading, charcoal heaters, suspended beneath the 
underframe, are used. The overhead bunkers and the air 
ducting are said to give better air circulation and more uniform 
temperatures, as well as to increase the lading floor area per 
car. All-metal welded floors are used to eliminate water 
seepage into the floor structure of the car 

The AAR has submitted an interim report on its refrigera- 
tion-car research program. The AAR is investigating vapor 
barriers in insulation; water ice, dry ice, and mechanical 
cooling means; and air circulation means within the car. It is 
anticipated that this program eventually will furnish valuable 
data for many design improvements in refrigerator cars 

During the year Pullman-Standard completed fifty 95-ton- 
capacity copper-ore cars for the Santa Fe. These cars, one of 
which is shown in Fig. 45, are of extremely sturdy and heavy 
construction, especially designed for severe service. The under- 
frame and floor structure, in particular, are of heavy, built-up, 
welded stee! plate and shapes. 

Flooring for freight cars has been given intensive study by 
manufacturers as well as by the railroads because of the great 
damage done to wood floors by lift trucks and blocking nails. 
Several years ago the Great Lakes Steel Company introduced 
its nailable steel flooring. On some mill-type gondolas, built 
for the St. Louis-San Francisco by Pullman-Standard, a welded 
flush steel floor was used to give a smooth surface with no 
projections such as rivet heads which might damage or inter- 
ferc with lading. Boxcars with heavier wood floors than the 
customary 1%/, in. are being used. Three longitudinal steel 
floor stringers on each side of the center sill instead of two have 
been introduced to withstand the heavier floor loads now being 
iinposed. 
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INTRODUCTION 


HE future is exceedingly bright for young engineers 

Technically trained men are urgently needed in all func- 

tional fields of engineering and management. Present 
forecasts indicate a shortage of engineers for a number of years 
tocome. To grasp fully the many opportunities, the engineer 
must have a broad professional outlook as well as technical 
competence. In short, he must have ‘‘professional compe- 
tence."’ This paper presents a self-development plan for the 
young engineer during his first five years of practice 


WORKING ON THE RIGHT JOB 


I want to stress the importance of working on the right job 
one for which you ar: well qualified by virtue of your edu- 
cation, aptitudes, and interests. I am not implying there is 
only one job for which each of you is qualified. There are 
those who would be eminently successful in any one of many 
fields of endeavor. However, in the case of most of us, there 
are certain jobs or job families for which we are better fitted 
than others. There is ample proof that a person is most pro- 
ductive in a job he does well and in which he is happy. A 
job will seem hard only if you would rather be doing some- 
thing else. Then, too, I must emphasize the importance of 
your continuing to grow professionally. Successful men 
maintain an upward growth curve, ever raising their ceiling 
and thus their ability to assume greater responsibility. Unfor- 
tunately, a number of seemingly capable men level off rapidly 
after graduation. 

Each of you has a personal interest in the question, “‘Where 
will I be five, ten, twenty years from now?’’ Your future will 
depend mainly upon the kind of foundation you establish in 
college and during your first five years in industry. We in 
management are interested in your development. The future 
of our companies, in fact, the very existence of our industrial 
society, depends upon your Jeadership. The real question is, 
‘What are you doing to prepare yourself for the new responsi- 
bilities which will be thrust upon you?”’ 

It is essential that you appreciate the importance of your 
first five years in industry. Think of the period as one in which 
you are learning the business, finding your place in an organiza- 
tion, increasing your understanding of fundamentals and their 
application, and shaping your professional goals. To grow 
professionally, you must continue your education. All too fre- 
quently the young engineer loses his bearings; thus his early 
years in industry are characterized by shifting from job to job, 
frustration, and educational and professional inactivity. This 
tremendous waste of time and talent can be avoided by care- 
ful planning on your part and the guidance of your «mployer 

Admittedly, the transition froin college to engineering prac- 
tice is a critical period. Your task of preparing yourself for a 
position of responsibility in a dynamic economy is not an easy 
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one. It is much easier, however, if you recognize your prob- 
lem and face it squarely. A realization of the difficulties you 
will encounter will aid you in preparing an adequate plan for a 
professional career. Whether you progress during this period 
or merely mark time will depend, in a large measure, upon 
your ability to size up your problem, and upon your attitudes. 

You have been taught the engineering method of solving 
problems. Do you apply this type of thinking to sizing up the 
industrial situation in planning your career? To understand 
your need for continuous education and training you must 
have some conception of the dynamics of modern industry 
Perhaps I can make my point clear by giving you a thumbnail 
sketch of the changing industrial scene. 
| INDUSTRIAL SCENE CHANGING 
The industrial scene confronting the young engineer today 
is quite different from the comparatively simple scheme of even 
a quarter-century ago. In this short period of time, the scope 
of industrial operations has increased tremendously. The 
growth of modern business brought powerful labor unions and 
countless government agencies, each exerting its influence upon 
management's decisions. As a result of technological de- 
velopments, industry has become increasingly technical and 
complex. The independent craftsman of yesterday has been 
replaced by the scientist, the design engineer, the cost account- 
ant, the labor attorney, and other specialists. Moreover, 
industry is assuming greater social responsibility. As the 
general level of education rises throughout the nation, man- 
agement is becoming more responsive to the reactions of the 
worker, and to the opinions of the silent partner in every busi- 
ness—the consuming public. Despite the technological 
changes and complicated relationships, business must operate 
at a profit if it is to continue to exist. The impact of social 
and technological change will be greater in the next decade. 

The young engineer therefore finds himself in a complex 
industrial setup with a high division of labor, complicated 
lines of authority, and established behavior patterns. While 
the craftsman of former years grew up with the business, the 
present-day engineer steps into a strange organization, at a 
relatively high level, and he has not had the opportunity to 
learn the methods and problems of the concern. 

The situation described poses many interesting questions. 
For the purposes of our discussion, I should like to emphasize 
two points 


1 Technical competence alone is not enough to cope with 
the problems of modern industry. You must be professionally 
comp:tent. By professional competence, I mean technical 
competence plus the ability to deal effectively with the human- 
relations problems of your job and in your community. To be 
professionally competent, you must be a good engineer and a 
good citizen in the broadest sense of the terms. 

2 You can no longer bank on merely growing up with the 
business. You must formulate a program of positive action for 
your own development. 
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A SELF-DEVELOPMENT PLAN 


A sound development plan will assure proper direction of your 
efforts. The study required to formulate such a program will 
prove invaluable in clarifying your thinking concerning your 
immediate and long-range objectives. Design your plan to 
increase your technical and social skills, and to broaden your 
Remember, the plan must be tailored to fit your 


horizons 
Let us discuss some of the major headings of 


particular needs 
your plan 

Learn Through Experience. Know your company. Learn as 
much as you can about its products, policies, and people. Know 
your job and related jobs. Periodically, analyze the personal 
and technical requirements of your job and the other jobs for 
which you are preparing yourself. Make sure that your con- 
cept of what is important about your job is the same as your 
boss's. It is equally important to take stock of yourself 
Determine if your abilities are being used at the highest possible 
level. Detect your deficiencies. Learn through your own 
experience and mistakes, and from the experience and mistakes 
of others. Be loyal to your organization, and work on the 
basis that ability and accomplishment eventually will be recog- 
nized and rewarded 

Continue Your Education. Although an engineer cannot con- 
tinue his formal education on a full-time basis forever, he must 
continue to study during his entire career. The educational 
stem of your development plan should include informal as well 
as formal education. Three areas of education should be con- 
sidered 

“Engineering graduate study"’ in fundamentals leading to ad 
vanced degrees to develop further your technical competence 

‘Business education’’ in economics, accounting, finance, law, 
marketing, and management to increase your understanding of 
business fundamentals and their application in industry 


‘General education” in the social sciences, and the humani 
ties for your own enjoyment and personal development 

Of particular importance is the development of skills in 
human relations, and an understanding of their use in getting 


things done through the efforts of others. Obviously, skills in 
human relations cannot be learned solely through textbooks, 
but study and reflection together with experience in dealing 
with people is essential. All of us would benefit greatly from 
a better command of the tools of communication in both the 
spoken and written word; from a deeper understanding of 
human behavior and motivation; and from a broader apprecia- 
tion of the historical background of the institutions which 
have made our industrial society so great—the family, the 
church, public education, and constitutional government 
These matters may seem quite remote in the normal work-day, 
but, in fact, these are very practical matters. For if we fully 
appreciated the struggle for individual freedom through the 
ages, we would not have to be urged to vote 

A personalized educational plan will keep you mentally 
alert, abreast of new developments, and broaden your back- 
Moreover, educational pursuits give you confidence 


ground 
You are urged to 


and a sense of personal accomplishment 
start your educational program soon after you take your first 
job. Experience has demonstrated, unless the young engineer 
forms an educational plan soon after he leaves college, he is not 
likely ever to do so. Your program of continued education 
will serve as a supplement to, rather than a substitute for, a 
sound undergraduate engineering education. 

A sizable number of universities are rendering a real service to 
professional development through evening courses on both the 
graduate and undergraduate levels. Many of these programs 
are designed especially for the mature person employed full 
time in industry. Although the opportunity to enroll in 
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graduate courses leading to advanced degrees is somewhat 
limited outside the large industrial areas, the great majority 
of engineers have ample opportunity to pursue some kind of 
educational work. 

Participate in Professional Activities. Participation in engi- 
neering societies and civic organizations does much to develop 
the well-rounded individual industry needs. Contact with 
people with different backgrounds and interests broadens your 
point of view and brings new ideas into your company. One 
of the best ways to develop a professional viewpoint is to as- 
sociate with people who have a broad outlook concerning their 
jobs and community responsibilities. Committee activities 
promote true teamwork rather than a mere follow-the-leader 
attitude. The preparation and presentation of papers builds 
self-confidence and gives the professional employee recognition 
in his company and community. 


PERSONAL QUALITIES 


In your quest for knowledge, do not overlook the develop- 
ment of those personal qualities essential to success in every 
field. Integrity and courage, together with an appreciation of 
professional] ethics, loyalty to your company, and proper regard 
for confidential information are inherent characteristics of a 
professional man. Although these qualities are well known to 
all, each of us must constantly remind himself of their im- 
portance. Inasmuch as these qualities are obviously indis- 
pensable, let us discuss several attributes whose importance 
may not be so apparent. The following qualities are especially 
significant: 

Ability to Create Challenges Within One's Self. Successful men 
have the ability to devise immediate and long-term objectives 
which impel them toward achievement—call it drive, motiva- 
tion, or desire to get ahead. The goals you set and your abil- 
ity to work toward them are important factors in your develop- 
ment. Without worth-while aspirations you cannot expect to 
progress. However, to achieve a happy and productive life, 
do not allow your ambitions to outstrip your capabilities. 
The man who permits his ambitions to get out of hand never 
can do any job well. 

Adaptability. To progress, one must adjust himself to chang- 
ing conditions. In part, adaptability is a result of a good funda- 
mental education and broad experience. More than this, it 
is mental flexibility. It is the attitudes by which one will re- 
act positively toward assuming responsibility, learning a new 
skill or specialty, moving to a new position or place, making 
new friends, and taking a calculated risk. 

Effective Expression. Getting good ideas is only half of the 
battle. Even the best ideas have to be sold. The ability to 
express one's self through both the written and spoken word is 
an attribute of major importance. The engineer must use the 
language convincingly in conversation and in prepared talks, 
or through letters, articles, and reports. 

Response to Adversity. A professional] career is not all smooth 
sailing. Sometimes, the best plans go wrong. How the in- 
dividual responds to adverse conditions has a bearing on his 
A sound basic philosophy of life acts as a stabilizer 
when the going gets rough. The young engineer needs to 
realize there are no short cuts to success in life. Often the way 
which seems to lead to wealth and fame proves to be a dead-end 


future 


street 
ENCOURAGEMENT BY MANAGEMENT 


Although the purpose of this paper is to emphasize the in- 
dividual’s responsibility for his own development, I am not 
unmindful of industry's stake in education and training. In- 

(Continued on page 316) 
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make them especially interesting as lubricants in view of 

the present demand for high productivity in industry and 
the severe operating conditions to which military equipment 
isexposed. There is an increasing demand for lubricants with 
high load-carrying capacity and for lubricants that will with- 
stand very high operating temperatures, as well as the very 
low temperatures specified for many military applications. 
These are requirements that give new significance to certain 
properties such as the thermal stability and the relative indif- 
ference to temperature extremes that are characteristic of sili- 
cone fluids and of the greases compounded from them. It 
seems appropriate, therefore, to review the physical character- 
istics and to summarize the functional tests and the application 
data now available on the silicone lubricants that have ac- 
quired some commercial importance 


Gntes fluids have certain inherent characteristics that 


PHYSICAL CHARACTERISTICS 


Various silicone lubricants are described briefly in Table 1 
and classified according to their physical state, their chemical 
structure, and the kind of thickening agent used 


TABLE 1 


Viscosity range 
in centistokes at 


Physical Phenyl Thickening 
Type state content agent 
A Fluid None 


B Fluid Low 50 to 
100 to 1§ 


Cc Fluid Medium 

D Fluid High 

E Grease None Silica 
Lithium soap 
Lithium soa 
Carbon black 


F Grease Low 
G Grease Medium 
H Grease High 


All of the type A fluids are pure water-white liquids. De- 
scribed in the chemical literature (1)! as methyl-siloxane poly- 
mers, fluids of this type contain no phenyl groups. They form 
a continuous series with viscosities ranging from 0.65 centi- 
stokes for the lowest-molecular-weight fluid to over 1,000,000 
centistokes for the higher polymers in this group. The lower 
members of this group are volatile with freezing points rang- 
ing from —123 to —67 F; flash points range from 30 F to more 
than 525 F. 

The higher members of the series, with viscosities greater 
than 50 centistokes at 77 F, show little change with increas- 
ing molecular weight. Pour points range from —67 to —47 F. 
Flash points are at or above 600 F. Other physical properties 
of representative fluids in group A are given in Table 2. 

These fluids are used in damping devices such as viscous tor- 
sional-vibration dampers (2), shock absorbers, and dashpots. 


! Numbers in parentheses refer to the Bibliography at the end of the 


paper. 
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They are used as lubricants for porous-bronze bushings, fiber 
and plastic gears, centrifugal oxygen compressors, and oxygen 
valves operating at temperatures below 390 F. 

Type B fluids are produced in viscosities ranging from 50 to 
60,000 centistokes at 77 F. Polysiloxane fluids of this type con- 
tain a low ratio of phenyl to methyl groups. They are, there- 
fore, quite similar to the type A fluids in their physical char- 
acteristics 

Type B fluids differ from type A fluids, however, in two im- 
portant respects. (4) The higher-viscosity members of this 
series possess very low freezing points. (6) The heat stability 
of a high-viscosity type B fluid is approximately 20 times that 
of a type A fluid of comparable viscosity. The physical 
properties of a type B fluid are given in Table 2. 

Type B fluids are used where an extremely wide range of 
temperatures are involved. 

The fluids classified as type C possess a medium phenyl con- 
tent and are produced in viscosities ranging from 100 to 150 
centistokes at 77 F. They are extremely heat-stable materials 
and possess high flash points. The physical properties of a 
typical fluid of this type are given in Table 2. 


CLASSIFICATION OF SILICONE LUBRICANTS 


Useful tempera- 


Consistency 
ture range, deg F 


range ASTM 
penetration 

125 tO 350 

100 tO 400 

58 to 500 
500 : : 8 to 500 
220 to 2150 60 to 400 
200 to 380 100 tO 300 
200 to 380 40 tO 400 
260 to 300 20 tO §00 


60000 


TABLE 2 TYPICAL PHYSICAL PROPERTIES OF SILICONE 
FLUIDS 

Volatil- 

ity at Gel time 

500 F, at 500 F, 


Pour Flash 
centistokes point, point, 
Type at77F VTC* deg F deg F per cent hr 

A 1.0 2.37 —123 110 —— Distills—— 

10 .60 — 67 600 5 24° 

500 61 — 58 600 5 24° 

5a 6 — 70 550 9 4oo? 

150 76 - 58 600 10 750 

§00 83 — 8 600 15 1000 


Viscosity, 


viscosity at 210 F 
viscosity at 100 F 
> Gel times can be increased by addition of a suitable oxidation in- 


hibitor. 


* VTC = viscosity temperature coefficient = 1 — 


Type C fluids are used as lubricants for journal bearings, 
ball bearings, and porous-bronze bushings where long life, 
serviceability over a wide temperature span, or heat stability 
are required. Typical applications include the permanent 
lubrication of clocks, instruments, parking meters, and electric 
razors. 
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The type D fluids are the most heat-stable silicone fluids 
At present, only one fluid of this general type is com- 
mercially important. It is a straw-colored oil with a viscosity 
at 77 F of approximately 500 centistokes. Some of the physi- 
cal properties of this fluid are given in Table 2. 

This fluid, cither alone or combined with graphite, is well 
adapted to high-temperature lubricatica. It is used as a lubri- 
cant for oven doors and for valves handling corrosive mate- 
rials at high temperatures. It is used to prevent the seizure of 
hold-down bolts and guide pins on presses, and of the nozzles on 
injection-molding machines. It is also used as a lubricant for 
oven conveyers at temperatures above the limits of type C 
fluids 

Silicone fluids of all four types have certain properties in 
They all have relatively flat viscosity-temperature 
slopes. They all possess a high order of thermal stability and 
oxidation resistance. They all contain methyl or phenyl 
groups or a combination of both methyl and phenyl groups 

The type A or dimethyl-polysiloxane fluids show the least 
change in viscosity over a wide temperature span. The vis- 
cosity-temperature slope becomes progressively steeper as the 
phenyl content is increased. This progression is demonstrated 
in Fig. 1 showing changes in viscosity with increasing tem- 
perature. A similar plot is made for an SAE 30 oil. To make 
the comparison valid, only silicone fluidsjwith a viscosity of 
500 centistokes at 77 F are represented 


known 


common 
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FLUIDS AND AN SAE 


Contrary to normal expectations, the type D fluid which hes 
a steeper viscosity-temperature slope than type A, B, or ( 
fluids, still shows the greatest heat stability. Among fluids 
containing both methyl and phenyl groups, both heat stability 
and viscosity-temperature coefficient increase with increasing 
phenyl content. This is indicated in Fig. 1 and by the data 
given in Table 2. The gel times given for types A and B fluids 
can be increased, however, to at least 750 hr at §00 F by the addi 
tion of a suitable oxidation inhibitor. It is generally truc, 
however, that some measure of heat stability must be sacrificed 
ifa minimum change in VISCOSITY overa Ww ide temperature range 
is required 

From these four fluids, the four silicone greases briefly de 
scribed in Table 1 are prepared. The properties of these various 
greases are determined by the type of fluid and by the thickening 
agent used in compounding them. Since both the F and G 
type greases are thickened with organic soaps, their life is 
limited to some extent by the thermal stability of the thicken 
ing agent. A special carbon black is used as the thickening 
agent in preparing the grease classified as type H. This is, 
therefore, the most heat-stable of the silicone greases. A valve 
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FIG. 2 RELATIVE OXIDATION RESISTANCE OF SILICONE AND OR- 
GANIC GREASES AS INDICATED BY CHANGES IN PRESSURE WITHIN AN 
OXYGEN BOMB AFTER HEATING FOR 500 HR AT 210 F IN PRESENCE 


OF BRASS 


lubricant, classified as type E grease, is prepared by thickening a 
silicone fluid with silica 

Some properties of these various greases are given in Table 3 
The relative oxidation resistance of silicone greases and various 
organic greases is indicated by the results of oxygen-bomb tests 
reported graphically in Fig. 2. Test conditions were 500 hr 
TYPICAL PHYSICAL PROPERTIES OF SILICONE 
GREASES 
Dropping 

point, Bleed,* tion,* 

deg F per cent per cent 


None’ 1.0 5 


TABLE 3 

Apparent Evapora- 

ASTM density, 

Type penetration 77 F/77 F 
E 240 0.98 

F 320 0.92 400 3.0 re 

G 250 0.97 400 1.5 5 

G 310 0.97 400 2.0 5 

H 300 0.98 None?’ 4.0 ‘ 


* Bleed and evaporation determined after 24 hr at 300 F in a wire-mesh 


cone 
» These materials do not fuse because they contain inorganic fillers. 


) 


of exposure, in the presence of brass as a catalyst, to oxygen 
under a pressure of 110 psi at 210 F 

The type E greases are used primarily as valve lubricants, 
where steam, corrosive materials, or heat cause rapid failure of 
organic valve lubricants 

The type F greases are specifically designed for Jow-tempera- 
ture applications. They are used to lubricate small motors, 
instruments, gages, recorders, and similar devices where low or 
relatively constant torque is required over a wide temperature 
span. 

Type G greases are designed to give long service in ball 
bearings operating at temperatures from —40 to 400 F. These 
greases are used as permanent lubricants in the ball bearings 
of electric motors and as heat-stable lubricants for ball bear- 
ings exposed to high temperatures in equipment used in proc- 
essing ceramics, glass, and textiles 

Type H grease is designed for service at temperatures from 

-20 to 500 F and higher. It is also resistant to attack by 
water. This type of grease is used to lubricate oven conveyers 
and kiln carts, high-temperature regulator valves, stoker 
bearings, furnace doors, driers, and similar low-speed equip- 
ment exposed to extremely high temperatures or to water 

Since most lubricants are used under conditions of shear, a 
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brief discussion of the rheological properties of these materials 
is pertinent. A report (3) has been made of the effect of shear 
on some of the greases and upon the type A fluids 
The type A fluids having a viscosity at 77 F of less than 1000 
centistokes, exhibit Newtonian flow at shear rates up to 10,000 
sec~'. As the viscosity of the fluids is increased, pseudoplastic 
flow is encountered: That is, when rate of shear is plotted 
against shearing stress, deviation from linearity becomes more 
pronounced as the viscosity of the type A fluids is increased. 
This pseudoplasticity is transitory. Upon cessation of 
shear, these fluids assume their original viscosity. Practical 
confirmation of these test results is found in the successful 
use of a type A fluid in viscous torsional-vibration dampers. 
The behavior of the silicone greases under shear is similar 
to that of most organic greases. At low rates of shear, the 
amount and type of soap is most important. At high rates of 
shear, consistency is determined largely by the oil. Surpris- 
ingly enough, the rheological properties of type H grease 
compounded with carbon black are similar to those of the type 
F and G greases, which are thickened with an organic soap. 
The stability of the silicone greases classified as types F and 
G under prolonged shearing in a motorized grease worker is 
indicated by the values given in Table 4. The ASTM penetra- 
tion of the type F grease was increased by less than 30 points, 
and the penetration of the type G grease was increased by less 
than 25 points after 100,000 strokes 


FUNCTIONAL TESTS 


A variety of functional tests indicate that these silicone 
fluids and greases have good lubricating properties in anti- 
friction bearings. Where sliding friction between ferrous 
surfaces is involved, silicone fluids and greases are not satis- 
factory lubricants under heavy loads or where boundary lub- 
rication is required. In some cases involving sliding fric- 
tion under light loads, silicone lubricants have been used suc- 
cessfully in steel against stec] bearing surfaces. 


TABLE § EFFECT OF VARIOUS BEARING SU 
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TABLE 4 EFFECT OF REPEATED SHEARING ON CONSISTENCY 
OF SILICONE GREASES 

-———ASTM penetration——— 

Number of strokes Grease F Grease G 
6 294 314 
10K 307 324 
10000 316 340 
10000C 323 336 


Journal Bearings. Many functional or simulated functional 
tests have been conducted to determine the relative effectiveness 
of silicone lubricants between various metal combinations in 
journal bearings. The Falex lubricant machine has been used 
for this purpose, (4). The results of these tests reported in 
Table 5 indicated that such bearing pairs as steel against zinc, 
bronze, nylon, chrome, or cadmium will be effectively lubri- 
cated by silicone fluids. Babbitt and silver have also been 
found to be satisfactory bearing materials with silicones. 

Zisman and his associates (5, 6) found that a silicone lubri- 
cant performed well on a chrome-plated shaft rotating in a 
bronze bearing. Even at temperatures as high as 425 F, per- 
formance was good. They found that the type A fluids were 
better lubricants for the bearing pairs studied than silicone 
fluids of type D. In addition to journal-bearings studies, some 
exploratory work was reported (7) with Pesco-type gear pumps 
in hydraulic systems. ; 

In general, where heavy loads were involved, independent 
researchers (7, 8) found that the deposition of a polymerized 
silicone film was beneficial. This oxidized silicone film was 
deposited by heating the bearing in the presence of a type A 
fluid. A combination of silicone fluid and its decomposition 
film produced desirable effects on both friction and load ca- 
pacity at sliding velocities as high as 7600 fpm and with an 
initial Hertz surface stress as high as 126,000 psi (8). 

Antifriction Bearings. It appears that the load-carrying ca- 
pacity of the silicone lubricants in antifriction bearings of 
standard design is adequate for most applications. Where 


RFACES AND LOADS ON WEAR-PREVENTA- 


TIVE PROPERTIES OF SILICONE FLUIDS 


Falex lubricant machine 


Bearing surfaces Load, 
Vee block Shaft psi 
Steel Zinc-plated Sox 
Steel Zinc-plated 160 
Steel Zinc-plated 2.40c 
Steel Zinc-plated 3200 
Steel Zinc-plated 4ooc 
Steel Cadmium-plated 8 
Steel Cadmium-plated 16x 
Steel Cadmium-plated 
Steel Cadmium-plated 
Steel Chrome-plated 
Steel Chrome-plated 
Steel Chrome-plated 
Steel Chrome-plated 
Steel Chrome-plated 
Steel Bronze 
Steel Bronze 
Steel Bronze 
Steel Bronze 320¢ 
Steel Bronze 40% 
Graphitar Steel 80x 
Graphitar Steel 160 
Nylon? Steel 800 
Nylon? Steel 160 
Nylon? Steel 2400 
Nylon? Steel 1x 
Nylon’ Steel 4000 


@ Excessive wear caused by removal of cadmium 
* It is probable that most of the wear reported 


Wear in 
1 


Fluid A _— Fluid D 
per min Wear in. per min 
4 Rating X 103 Rating 
7 Good Good 
8 Good Good 
s Good Good 
I Good c Good 
8 Good Good 
Good 2 Good 
Good Good 
Poor* Good 
Poor* 
Good Good 
Good Good 
Good Good 
Good Good 
Good 2 Good 
Good Fair 
Good Fair 
Good Fair 
Good Fair 
Good 5 Poor 
Poor Poor 
Poor 
Good 
Good 
Good 
Good 


Good 


plating. 
ere was due to deformation of the vee block 
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the applied load is greater than '/3 of the rated load, silicone 
lubricants, in general, and type G in particular, may not give as 
satisfactory service as petroleum greases. Antifriction bearings 
are most commonly operated, however, under loads considera 
bly below '/3 of the rated load where silicone greases give 
superior performance because of their high resistance to oxi 
dation and to thermal degradation 

Since thermal endurance was one of the primary reasons for 
evaluating silicones as lubricants, most of the tests reported to 
date were designed to determine the life expectancy of silicone 
greases at high temperatures. Most of this work has been 
done at temperatures close to or above the top temperature 
limits for organic lubricants. Some typical test data are given 
in Table 6. Average life values are reported in this table be- 
cause they are probably more indicative than the wide range 
of specific values obtained in various test runs. The silicone 
greases showed a somewhat wider dispersion in test results 
than the organic greases, but it is likely that development work 
now in progress will narrow the dispersion and result in an 
appreciably higher average life for the silicone lubricants 


In Table 6, item 1, an average life of 15,000 hr at a tem 
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300 F in bearings heat-treated for operation at 170 C (344 F). 
Under identical conditions in standard bearings, the same grease 
had an average life of only 1900 hr or 2.6 months. These and 
a number of other tests of a similar nature indicate that the 
bearing metals, heat-treatment, and fit-ups are major factors in 
determining the life of any grease in bearings operating at tem- 
peratures in the range of 210 F to 250 F and upward 

Another direct comparison of the life of bearings lubricated 
with silicone and organic greases is given in item 4 of Table 5 
In these tests the bearings were operated at speeds about twice 
as great as those used in the tests just described. The average 
life of bearings lubricated with silicone grease, type G, was 
about twice the life of bearings;lubricated with the ‘‘low-tem- 
perature’ silicone grease, type F, which, in turn, had about 
twice the life of bearings lubricated with a high-quality, ‘high- 
temperature’’ organic grease. These tests illustrated the fact 
that silicone greases designed primarily for high- or low-tem- 
perature applications are serviceable over a very wide tempera- 
ture span 

Items 5, 6, and 7 in Table 6 give further evidence of the 
thermal stability of silicone greases 


TABLE 6 RELATIVE LIFE OF VARIOUS SILICONE AND ORGANIC GREASES IN BALL 
BEARINGS OPERATING AT HIGH TEMPERATURES 


Operating conditions 


| 
| 


Bearing 
Type of Heat- 


Irem grease treatment Test device 


Tem- Aver 
pera age 
ture, life,” 
deg F factor* Load hr 


Rpm 


255 Belt drive 15045+ 
300 Belt drive 5733 
300 Belt drive $53 


1 G Standard Electric motor 1800 


G oC Electric 
we Electric 


72000 
1800 
1800 


motor 
motor 


goooo 
goooo 


Fixeure 


G 212 Standard 
, Fixture 


G 170 C 
G 2 Standard 
F 204 & Standard 
Xx’ < Standard 
Standard 
Standard 
Standard 
Standard 
Standard 


Fixture 
Fixture 
Fixture 
Fixture 
Fixture 
Fixture 
Fixture 
Fixture 
* Speed factor = (bore in mm) X 
® To failure of the bearing 


rpm 


150 Ib 1907 
150 lb 6881 
5 lb 3103 
5 Ib 1741 
5 lb 973 


20000C 5 Ib 


1800 108000 


1800 108000 


30c 
300 


10000 200000 
200000 


200000 


x 


10000 
10000 
10000 


10000 


ro 
maw 


20000C 5 Ib 


18a 
1800 1 


10800c 
800x 


and 


~ 
” 


10000 2000K 


© Best organic grease tested at this temperature in this device 


perature of 255 F is reported for a type G silicone grease in 
the bearings of an electric motor. This motor was a totally 
enclosed, fan-cooled Class H unit operated without the fan 
A belt-driven generator was used to overload the motor by 
about 30 per cent to bring the bearing temperatures up to 255 F 
After 15,000 hr of operation, the bearings were still in good 
condition. They were relubricated with silicone grease, type 
G, and operated for several thousand more hours before the 
test was discontinued. This is the only test reported in Table 
6 that was not carried on until the bearings became inoperable 

Some indication of the relative life of silicone grease, type 
G, and a high-quality organic grease under identical operating 
conditions at bearing temperatures of 300 F is given in item 2, 
Table 6. The silicone grease, with an average life of 5730 hr 
or 7.8 months compared with 550 hr or 3.3 weeks for the or- 
ganic grease, increased the life of the bearings by a factor of 10 
Bearings heat-treated for operation at 170 C were used to mini- 
mize the effects of brolonged high temperature on the bearing 
netals 

The need for specially heat-treated bearings is demonstrated 
by the data given in item 3. In these tests, silicone grease, 
type G, had a very satisfactory life of 6800 hr or 9.4 months at 


It is generally agreed that there is an optimum amount of 
organic grease for bearings of any given design. The appli- 
cation of less than the optimum amount of grease will reduce 
the life of the bearing or increase the relubrication schedules. 
The application of more than the optimum amount of greasc 
will reduce the life of the bearing by causing internal friction 
and a high temperature rise. Tests have been conducted to 
determine whether that same optimum amount is applicable to 
silicone greases or whether a smaller amount could be used be- 
cause of the high resistance to oxidation characteristic of sili- 
cone lubricants. The results of these tests are summarized in 
Table 7 

Run No. 1 was made in standard No. 212 bearings because 
conclusive results were expected after a reasonable number of 
hours of operation at 150 F. Beginning with 25 grams, the 
amount of silicone grease, type G, was progressively reduced 
by one half in cach of five other bearings. All six bearings 
were run under a load of 150 Ib at 1800 rpm for 1000 hr at 150 F 
with no apparent difference in performance 

The test was then accelerated by running the bearings at tem- 
peratures in the range of 260 F to 300 F. If allowance is made 


for temperature variations, data given in Table 7 indicate that 
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TABLE 7 EFFECT OF QUANTITY OF GREASE ON LIFE OF SILI- 
CONE GREASE, TYPE G 
In No. 212 ball bearings under 150 Ib load at 1800 rpm 
Run No. 1 1n Stanparp Bearincs* 
Amount of grease, Operating 
grams temperature, deg F 
& 18 101g 
1.6 ry 1016 
3.1 x 484 
6.3 362 
12.5 
25 


Run No 


Time to failure, 


2 in Bearinos STaBILizep 


25 Pe 


* Bearings were run for 1000 hr at 150 F before they were brought 


up to operating temperatures 
A verage for 3 runs at temperatures ranging from 260 to 300 F 


quantities of grease in the range of 12.5 to 25 grams give the 
best bearing life 

Because of the possibility that the results of this first run 
were invalidated to some extent by operating the bearings at 
temperatures above those for which the bearings were designed, 
a second run was made in bearings stabilized for operation at 
170 C. In this run, three bearings were packed with 2 grams 
and 3 bearings were packed with 25 grams of silicone grease, 
type G. All of the bearings containing 25 grams of grease 
were in good operating condition after 2033 hr at temperatures 
ranging from 280 to 300 F. All of the bearings containing 2 
grams of grease failed in less than 1750 hr at temperatures rang- 
ing from 60 to 300 F. These tests indicate that bearing life can 
be increased substantially by using as much silicone grease as 
possible without causing abnormal temperature rise 

High-Speed Bearings. During the first few hours of operation 
in bearings with a speed factor® of more than 150,000, silicone 
greases produce relatively high operating temperatures. After 
the first few hours, however, operating temperatures drop down 
within the range obtainable with organic greases. This same 
transient phenomenon is observable in many organic greases 
Where this initial and transient rise in operating temperatures 
can be tolerated, silicone greases are serviceable in bearings at 
speed factors well above 150,000 with a top limit that has not 
definitely been determined. It is good conservative practice, 
however, to consider a speed factor of 150,000 as a practical 
limit on the usefulness of silicone greases of type F and G in 
high-speed bearings 

In the case of silicone grease, type H, a speed factor of less 
than 75,000 is taken as a practical limit for this type of lubri 
cant in antifriction bearings even though it has given satis- 
factory performance in some test runs at much higher speeds 


APPLICATIONS 


Laboratory data are essential to the proper evaluation of any 
new type of lubricant. The most convincing evidence of the 
usefulness of a lubricant, however, is its performance under 
actual service conditions. The silicone greases covered in this 
paper have been used commercially for several years, and a con- 
siderable amourt of information on their performance under 
various service conditions has been assembled 

Silicone grease, type E, was developed as a lubricant for plug 
valves and flowmeters handling corrosive chemicais at high 
or low temperatures. Under service conditions too severe for 
organic valve lubricants, it reduces maintenance costs and the 
hazard of frozen or inoperable valves and pumps. It has been 
used effectively in valves handling such materials as acetic acid, 


? Speed factor—(bore, mm) X (rpm). 
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acetone, methyl alcohol, isopropyl alcohol, formaldehyde, 93 
per cent sulphuric acid, furfural, phosphoric acid, carbon di- 
sulphide, hot water, and steam. 

Evidence of the exceptional stability of silicone grease, type 
E, is given by its performance in a bank of stellite-treated valves 
handling hydrocarbon gases at temperatures ranging from 
390 to 930 F for about 21 hr cach day with temperatures in 
the range of 930 to 1292 F during the other 3 hr. Three years 
of experience with silicone grease, type E, has proved that 
these valves no longer have to be reground; valve life has been 
tripled; and the cleaning schedule has been changed from once 
every 4 to 6 wecks to once every 6 to 8 months 

Silicone grease, type H, has proved to be most useful in bear- 
ings operating at low speeds and exposed to high temperatures, 
excessive moisture, and corrosive atmospheres. Open bearings 
are relubricated with type H grease; sealed bearings are re- 
lubricated with silicone fluid, type D 

In one application, silicone grease, type H, was used to climi- 
nate the seizure of bearings and the breakage of connecting links 
in an oven conveyer system operating at 450 F. A simple 
schedule of repacking the bearings with type H grease once 
every 3 months and relubricating them once a month with a few 
drops of silicone fluid, type D, has replaced a program of almost 
constant maintenance and experimentation with various meth- 
ods and types of lubrication 

In another oven conveyer system operating at 375 F, bearing 
failure was common even with weekly relubrication, and pro- 
duction was further hampered by spoilage due to oil dripping 
from the trolley bearings. Use of silicone grease, type H, has 
eliminated the problem of oil dripping from the bearings, and 
there have been no bearing failures on a relubrication schedule 
of once every 6 months 

The use of silicone grease, type H, in the trolley bearings and 
in the 6-in. roller bearings of a core-oven conveyer system, ex- 
posed to a hottest spot temperature of 700 F, reduced the amount 
of power required to drive the conveyer by more than 80 per 
cent. The roller bearings are relubricated every other week, 
and the trolley bearings are relubricated every week 

Silicone grease, type F, was designed primarily for low- 
temperature applications, but laboratory testing and field ex- 
perience have established the fact that it will also give longer 
service at high temperatures than most of the high-temperature 
organic greases. Many applications have been established for 
this silicone grease as a lubricant for instruments where a rela- 
tively constant consistency over a wide temperature range and 
high resistance to aging are required. In photographic and 
optical equipment, silicone grease, type F, is used as a lubricant 
for lens mounts, take-up reels, focusing mechanisms, and transit 
bearings. The precision and the life of geophysical instru- 
ments, electric demand meters, and time clocks have been in- 
creased through the use of this type of silicone grease. It is 
also used in radar tuning devices, microphone switches, and in 
the gears of x-ray machines. In general, silicone grease, type 
F, is used where uniform performance is required over a very 
wide temperature span 

Silicone grease, type H, has a definite speed limitation. In 
the type F silicone greases, life at high temperatures was re- 
duced somewhat to get better low-temperature performance 
Type G silicone greases are general-purpose lubricants that 
combine much of the heat stability of type H grease with the 
high-speed performance of the type F wilicone greases 

The type G silicone greases are used as ‘‘permanent’’ lubri- 
cants in sealed bearings operating at temperatures up to 200 F. 
They are also used to reduce maintenance costs and lost produc- 
tion due to the failure of bearings operating under conditions 
too severe for most organic materials 

Silicone grease, type G, is used, for example, as a permanent 
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lubricant at about 200 F in the bearings of blower motors oper- 
ating in high ambient temperatures. Several thousand of these 
bearings have been put into service during the past 3 years. 
None of these bearings has been relubricated, and no bearing 
failures have been reported which are directly traceable to fail- 
ure of the grease. Silicone grease, type G, is also used as a 
permanent lubricant in the cartridge-type ball bearings supplied 
to a major motor manufacturer for installation in a line of 
totally enclosed electric motors. Here again, no true grease 
failures have been reported in a period of more than 3 years 
Less spectacular but just as significant is the fact that many 
celectric-motor rewind shops are lubricating the bearings of re- 
built motors with this type of silicone grease and then plugging 
the grease fitting holes. This assures longer life by eliminating 
the hazards of dirt and overlubrication in bearings packed with 
a grease that is resistant to high temperatures and oxidation 

The use of silicone grease, type G, to reduce maintenance 
costs is demonstrated in several textile-mill applications. In 
the bearings of 200 to 300-rpm motors driving driers that oper- 
ate at 350 F, this type of silicone grease remains serviceable for 
several months under conditions that necessitated daily relubri- 
cation with a good organic grease. It has 45 times the life of 
organic lubricants in the 400-rpm journals through which satu- 
rated steam is passed into textile-mill drying cans. It has also 
been used to advantage on tenter and slasher frames where slid- 
ing friction is involved 


CONCLUSIONS 


The following conclusions may be drawn concerning the use- 
fulness of the silicone lubricants now available 


1 Silicone lubricants show exceptional resistance heat 


and to many corrosive materials 

2 They show relatively little change ia physical character- 
istics over a wide temperature span 

3 Load-carrying capacity may be limited or excellent de- 
pending upon the bearing-metal combinations 

4 Silicone lubricants have a long service life in antifriction 
bearings operating at relatively high speeds under normally en- 
countered loads at temperatures from —100 to +375 F. If the 
bearings are relubricated, the operating temperature may be 
increased to as much as 700 F 

5 Silicone Jubricants are most useful where organic oils and 
greases stiffen at low temperature; break down in corrosive 


atmospheres; bleed, evaporate, or form gums at high tem- 


pera ture 
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Continue Your Education—A 
Message to Young Engineers 


(Continued from page 310) 


dustria] leaders are devoting special attention to the develop- 
ment of their professional and technical personnel. They 
know that the individual members of the industrial team must 
grow if the company is to prosper. Through their well-or- 
ganized educational and training programs, they encourage 
individual initiative and self-development. True, many com 
panies do not have well-defined development programs; never 
theless, striking progress is being made. An increasing num- 
ber of companies are inaugurating training programs. More- 
over, colleges and employers are co-operating in offering gradu- 
ate-study programs in fifteen industrial areas, according to a 
recent survey 

The engineering societies are keenly interested in your educa- 
tion and professional growth. The American Society of Me- 
chanical Engineers is particularly active, as demonstrated by 
meetings sponsored by the Junior Committee. One of the 
most significant developments in recent years is the plan en- 
titled, ‘“The First Five Years of Professional Development,’ 
which was prepared by the Engineers’ Council for Professional 
Development Committee on Professional Training. This con- 
structive program should bring about the co-operative action 
of the colleges, the technical societies, and the employers in 
the implementation of effective development programs for areas 
in which adequate opportunities are not available. The ECPD 
plan recognizes two cardinal principles, namely, that the final 
responsibility for professional advancement rests squarely on 
the individual's shoulders; that the engineering profession 
must provide the young engineer the opportunity for develop- 
ment and a favorable climate in which to grow. I assure you, 
your problem of developing professional competence has the 
attention of the leaders of the engineering profession 


Chances for Promising Young Men 


HAT, then, can we do to secured the desired Jeadership 
beyond hunting for it? At least one thing we can do 
in a manner which proved extraordinarily fruitful during the 
emergency of World War II. This is to give promising young 
men the chance to develop and demonstrate the desired qualities. 
I have often though of one aspect which has been a natural, 
and, on the whole, an unfortunate trend after a war. The war 
closes with a peak number of experts of various types who 
have demonstrated unusual value to the war effort. In this 
respect we emerge from the war strong. But the tendency is 
to continue to depend on these men overlong for leadership in 
their fields of interest to national security. After a few years 
they have become too old, or too out of touch with the younger 
men who are coming along as the active contributors in their 
fields. To help overcome this tendency toward obsolescent 
leadership in the field of military technological developments, 
for example, the Research and Development Board under Dr. 
Bush's leadership established the policy of limited terms of 
service on its various technical committees. The membership 
of these committees started out almost completely composed of 
men who had been prominent in their respective fields during 
the war, but the plan called for a gradual replacement with 
new and usually younger talent, so that new generations 
would gradually become acquainted with the problems and 
be tested as to performance 
Such a plan is certainly basically sound 
ton, Electrical Engineering, March, 1951, p. 194. 
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HEN a radically new machine or technical process is 
first put to experimental use, men who are aware of it 
can rarely judge the significance of what they see. 
Perhaps our new control over the release of energy in the proc- 
ess of nuclear fission heralds a great burst of technical develop- 
ment, and an era of sweeping social and economic change com- 
parable with that proceeding from the impact of Mr. James 
Watt's crude little steam engine. Perhaps, on the contrary, 
atomic energy will be important in the research laboratory and 
in the Air Force briefing room but not in day-to-day economic 
life 
A new study,” directed by Messrs. Schurr and Marschak, 
gives judicious and scholarly attention to the atom as a power 
source, mainly through the use of nuclear reactors hooked to 
conventional generators. In part the authors 
compare the effectiveness and costs of nuclear power with other 
sources of electricity, and they estimate the probabilities for 
use of substantial amounts of such power in the United States 
and other countries. In part two, a series of industry analyses 
trace the potential direct effects of atomic power upon nine 
industries in which energy—as heat or as electricity—is an im- 
portant clement of cost. Broader questions of economic de- 
potential effects upon 


electric one, 


velopment are considered in part three 
real income, and upon the geographical and technical com- 
position of industry in modern industrial economies like that 


of the United States; and similar effects in so-called ‘backward 
areas’ not now heavily industrialized 

It is evident that the authors have circumscribed their survey 
with a number of limiting assumptions. They have ruled out 
of consideration any study of the economic effects of atomic 
energy as an explosive—whether military or ‘‘civilian.” 
Radioactive materials may eventually prove usable on a large 
scale in industrial chemical processes and methods may be dis- 
covered for direct emission of electricity from nuclear reactors, 
without the use of conventional generators. Both of these po- 
tential applications of atomic energy are still highly problem- 
atical, however, and the authors specifically omitted them from 
their survey because the technical difficulties are nowhere near 
solution. The authors also direct their investigation toward 
the economic feasibility of peacetime uses of atomic energy, mak- 
ing it clear that they cannot forecast the degree to which mili- 
tary uses of fission processes May retard or prevent peacetime 
applications of these processes 

Sober as they are, the authors are dealing with such a spec- 
tacular subject that they cannot help making some startling 
statements. The fuel costs of atomic power are, for example, 
expected to be negligible—in the range, 0.002 to 0.020 mill per 
kilowatt-hour. This is based on the presumption that nuclear 
reactors producing power will use up only natural uranium, 
enough fissionable substances being released from the chain re- 
action to sustain intact the initial investment of (very expen- 
sive) U-235, U-233, or plutonium. Furthermore, one pound of 


1 One of a series of reviews of current economic literature affectin 
engineering, prepared by members of the Department of Economics and 
Social Science, Massachusetts Institute of Technology, at the request 
of the Management Division of Taz American Society or MECHANICAL 
Enoinegers. Opinions expressed are those of the reviewer. 

* “Economic Aspects of Atomic Power,’ by S. H. Schurr and J. 
Marschak, Princeton University Press, Princeton, N. J., 1950, 289 pp., 
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natural uranium (at $20 to $50 per pound ) is expected to be the 
energy equivalent of 1250 tons of coal. Fixed plant will, how- 
ever, be both substantial and costly, and total costs per kwh are 
estimated to fall within the range 4.0 to 10.2 mills per kwh fora 
75,000 kw plane that is operating at 50 per cent capacity. The 
intermediate section of this range is approximately equal to 
costs per kwh of operating a modern thermal plant, burning 
coal at $8 per ton and operating at 50 per cent of capacity; but 
at fuel prices in normal years, only the lowest nuclear cost could 
begin to compete with coal. Since the variable costs of gener- 
ating electricity from a nuclear reactor are negligible, operation 
at full capacity would cut the unit cost figures almost in half 

For the United States, these figures imply that atomic power 
may presently be quite feasible as an alternative to conventional 
thermal] generation, especially in areas far removed from cheap 
sources of natural fucls. In such cases, the face that a nuclear 
power plant can operate almost without reference to transport 
costs may tip the balance in its favor. Nuclear power also de- 
velops a cost advantage, of course, when coal or other natural 
fuels rise in price. In 1946, a year of severe world-wide coal 
shortage, generation costs in the modern thermal plant were 
estimated to be 10 to 20 per cent higher than at the 1937 average 
price of coal. It is noteworthy that even in its lowest conceiva- 
ble cost ranges, nuclear power cannot be expected to compete 
with large-scale hydroelectric generation in the best sites, where 
costs of one or two mills per kwh are not uncommon 

While the authors are skeptical of a great short-term impact 
on the American power industry, they point out potentially 
sweeping alterations in costs of power supply in many other 
countries which are deficient in low-cost natural fuels, or in 
which the estimated water-power resources are cither fully in 
use or too remote from centers of population to be usable. 
Taking the problem of foreign exchange into account, the au- 
thors estimate that a country like Argentina, which must im- 
port coal for most of its power supply, would save foreign ex- 
change annually at the rate of nearly five dollars per kilowatt 
capacity; this example is constructed to include the foreign- 
exchange cost of importing a substantial fraction of the re- 
actor's equipment. If atomic power becomes available to such 
countrics, the authors predict both direct increases of produc- 
tivity and real income through greater energy use, and even 
greater induced shifts of the location and composition of pro- 
duction 

The industry analyses of part two are intended to show the 
possibilities for cost reduction, changes in process, and changes 
in locational patterns as atomic power becomes available. Of 
the nine industries covered, only one—residential heating— 
necessarily involves the direct use of the nuclear reactor as a 
heat source; the rest consider the impact of electricity gener- 
ated by the use of nuclear reactors. The most favorable pros- 
pects are predicted for the use of atomic power in phosphate 
fertilizers, and iron and stecl. Each of these industry studies 
must encympass a considerable range of variables: the probable 
trends in the price and quantities used of the produce, and the 
increase in the quantity demanded if cost reductions result in 
lowered prices; the technical processes themselves; and the lo- 
cation factors stemming from the geographical concentration of 
raw materials and of the market for the final product. As one 
would surmise from the data given regarding direct power costs, 
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changes of the locus of production are often more likely than 
spectacular cost reductions 

In the case of aluminum, whose production requires 18,000 
kwh per ton, the bedrock minimum among nuclear power esti- 
mates (at a 100 per cent plant factor) is not low enough to dis- 
place present low-cost hydroelectric installations in providing 
electricity for the reduction of alumina to pig aluminum at pres- 
ent locations. However, aluminum has been leading the extra- 
ordinary growth of the light-metals industry, and the prospects 
are that the rate of growth of aluminum output will be main- 
tained for some time to come. If this assumption holds, about 
3.5 million kw of power capacity will have to be provided be- 
tween now and 1960 or 1970 for the processing of these incre- 
ments to U.S. output of the meta]. It is at least plausible that 
not enough cheap sites for hydroelectric generation will be 
available, or that construction costs will have risen sufficiently, 
to place new hydroelectric capacity roughly on a par, costwise, 
with the probable costs of atomic power. Cost tendencies such 
as these, when combined with the cost advantage accruing to 
atomic power through placement of refining installations at 
points of minimum transport Cost, make atomic pow ered alumi- 


num productien a very likely prospect. Such production would 


be concentrated either at the bauxite deposits, or at ports of 
entry for imported alumina, close to the larger domestic markets 


for aluminum metal. Other countries havyng less hydroelectric 
capacity than the United States would be likely to benefit more 
markedly by cost reductions in their production of aluminum 

Three other industries that are covered in the survey—chlo- 
rine and caustic soda, phosphate fertilizer, and iron and steel 
involve the actual or potential application of atomic power in 
electrolytic processes. The first of these is a market-oriented 
industry in which electricity is a considerably smaller percent- 
age of unit cost than in the case of aluminum; furthermore, in 
contrast to aluminum, the combined weights of the products 
chlorine and caustic soda) are about equal to the weight of 
salr, the raw material that is clectrolyzed. While the authors 
predict that some use of atomic power will be feasible in this 
industry, they anticipate no substantial cost reductions or 
changes of the location of production 

More favorable prospects are accorded to atomic power in the 
production of double and triple superphosphates. Most of our 
present-day phosphate output is produced by a chemical process 
and is market-oriented. Electric smelting of phosphorus from 
nearby phosphate deposits has been done on a commercial basis 
for some vears by the Tennessee Valley Authority, but TVA 
power is not available near the major phosphate-rock deposits 
in Florida. The authors conclude that atomic power may stimu- 
late the use of electric methods of reducing phosphate rock 
but will not result in very substantial cost reductions as com 
pared with the chemical method of producing double super 
phosphate 

Iron and steel production has typically developed in inte- 
grated plants which combine ore smelting in the blast furnace, 
open-hearth conversion of pig iron to steel, and rolling opera 
tions. Quite drastic locational shifts and considerable changes 
in the scale of iron and steel production are anticipated if (4 
the reduction of ore to sponge-iron by the use of electrolytically 
produced hydrogen proves commercially feasible; and (4) the 
present minor use of electric furnaces to replace the open hearth 
is extended 

Other industry studies examine the use of nuclear reactors as 
a heat source in the production of cement and bricks and the 
supply of district heating in residential areas, and the effects of 
atomic electric power in flat glass and in railroad transportation 

The final section of the book carries to a tentative conclusion 
the study of induced effects of atomic power upon real income 
and the rate of economic development in intranational regions 
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and national economies. The direct increment to real income 
in the United States in the relative short run is roughly esti- 
mated at 1 percent. Greater impact might result from the de- 
velopment of wholly new processes based upon cheap power 

In examining the prospects for using atomic power to speed 
the rate of economic development in essentially nonindustria] 
countries, the authors rely rather heavily upon the ‘‘model"’ 
which has been evolved by Colin Clark and the League of 
Nations economists: industrialization by easily discernible 
stages, proceeding from the strictly localized agrarian economy 
to cash-crop agriculture, to ‘‘simple’’ industrial production, and 
finaily to the development of heavy industry. This is supple- 
mented by some discussion of the cumulative nature of the in- 
dustrialization process, under favorable circumstances, and of 
the limitations upon industrial development in many countries 
where capital is scarce, skill levels are low in relation to the 
knowledge required for industrial work, and the resource base 
is usually small relative to the pressure of population. In this 
context, atomic power may provide some impetus to develop- 
ment, since it can be supplied free of transport cost and therefore 
at some capital saving as compared with thermal energy, which 
requires greater direct investment per kw of capacity 

This attempt to gage the effects of atomic power on indus- 
trialization is perhaps the most important of all the estimates 
made in the survey. It appears to be less decisive in tone and in 
results than the other projections, principally because any ques 
tion of cumulative economic development involves a very large 
number of social, economic, and technical variables, which, while 
crucial to the discussion of industrialization, are almost wholly 
qualitative and have not yet been fitted into a satisfactory 
theory of economic development. What may be required for 
cumulative industrialization, especially under adverse con- 
ditions, is the conjunction of new technical possibilities with a 
pent-up desire for quite rapid adjustments of social structure and 
economic organization. Otherwise, in a country like India, 
increases of productivity and real income will be dissipated 
wholly in increases of population; per capita income will not 
rise, capital accumulation will not accelerate, and the process 
of development will not become cumulative 

The authors of this study could not be expected to provide us 
with a whole new theory of industrialization. They are to be 
congratulated for rendering a comprehensive account of the 
prospects for atomic power to date 


E cannot expect to be both comfortable and happy in 

the immediate future. We shall have to strip ourselves 
ot excess fat and gird ourselves for a long fight whether it be a 
hot war or the present war of attrition. Engineers have always 
constituted a stable and constructive element in our society 
Theirs is a profession founded on the concept of ministration to 
the people. Theirs is a discipline devoted above all to practical 
rigorous thinking and planning. Who, better than they, could 
take the initiative in suggesting that it is better to sacrifice a 
few of the external niceties of our own way of life now in order 
that we may be sure of passing it on intact to those who come 
after us? 

Who, better than they, to get in and work, to solve some of 
the dozens of problems we face nationally in this period of 
transition in our national life? There are opportunities all 
about for those with the professional and administrative skill 
and the willingness to undertake sometimes disagreeable jobs. 
On the way in which we mexct the present emergency, on the 
wisdom which is brought to bear, on the devotion of our 
citizens everywhere, will depend the way in which we and our 
children live our lives for a generation to come.—Vannevar 
Bush, Electrical Engineering, March, 1951, p. 201. 
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ATERIAL for these pages is assembled from numerous 

sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context, and credit to 
original sources is given. 


Safety Programs 


RGANIZED company safety programs merit a key place 

in the management plan because, judiciously handled, 
they can be profitable tools, it was stated by Daniel Farrell, 
assistant area superintendent, Shell Pipe Line Corporation, 
Houston, Texas, at a Safety Committee technical session during 
the 1950 ASME Annual Meeting. Business conditions or 
factors such as effectiveness of supervision, employee and pub 
lic relations, customer acceptance, productivity, service con 
tinuity, reduction of waste, and reduction of absenteeism, can 
be improved through a well-planned and carefully adminis 
tered safety program 

To illustrate how safety promotion can create effective two 
way channels of communication between workers and man- 
agement, Mr. Farrell described experiences in the Shell Pipe 
Line Corporation, a company with 1500 employees operating 
6300 miles of pipe lines in the southeastern states 

Some of the channels cited by Mr. Farrell to achieve individ- 
ual job safety through communications are as follows: Safety 
chapter Meetings, poster services, monthly accident reports, 
house-organ articles and editorials, fire-fighting demonstra 
tions, first-aid training, supervisory training, employee train 
ing, instruction by foreman, on-the-job safety meetings, letters 
from general management, suggestions by area safety engineers, 
and instructions by area and division superintendents. 

The best channels of two-way communications, he said, are 
provided by safety chapters. Twenty-nine of these have been 
organized along the pipe line to include all rank-and-file work 
ers and their direct supervisors. Mectings are held at night on 
employees’ time and more than 80 per cent of the workers at 
tend them regularly. Division, area, and head office super 
visors are always invited 

The meetings usually feature two or three items such as a 
short talk by a local citizen, a description or discussion of a 
company policy, the showing of a selected motion picture, or 
the presentation of service and safety awards, plus a bricf talk 
on safety. The last is followed by a general and frank dis 
cussion of any unsafe local conditions 

Supervisors join in the safety discussions, and the superin 
tendents are expected by the management to soon correct any 
unsafe conditions. Often in the past, and of late when they 
developed, other irritating working conditions have been 
brought out and discussed freely at the meetings. Corrective 
action has quickly followed 

Effective channels for work improvement are on-the-job 
safety meetings, Mr. Farrell said. These are held by each 
foreman with his crew of workers the first few minutes on the 
job each Monday morning. He has at hand a mimeographed 


safety message prepared by the superintendent or the safety 
engineer that can be read aloud to the crew in two or three 
minutes. Each message aims to provoke several minutes of 
discussion by the crew members in its application to their cur- 
rent work problems 

The value of on-the-job safety meetings for the promotion 
of service continuity, productivity, and waste reduction lies 
in the fitness of the place and time for selling these directly 
applicable ideas. These on-the-job meetings were started 
during the wartime tempo when accidents were increasing. 
They brought an immediate reduction. Productivity in our 
business means more barrel-miles of oil transportation, Mr 
Farrell said, and our employees have been able to boast of our 
new record line throughputs by attaining better and better 
service continuity. This latter is the pay-off for utility com- 
panies, common carriers, and other firms producing service 
instead of goods 

Equipment inspection tours of safety engineers with the 
division superintendents afford opportunities to improve 
morale. Periodically they visit the stations, tank farms, field 
batteries, and maintenance and construction jobs to inspect 
safety equipment and check for hazards. Their fresher per- 
ceptions often detect unsafe conditions unnoticed or tolerated 
by the local personnel. The safety engincers are able often to 
bolster any flagging morale of supervisors and workers on iso- 
lated jobs through friendly discussion. 

First-aid training classes are especially fine media for mak- 
ing company boosters, Mr. Farrell pointed out. The training 
technique prescribed by the U. S. Bureau of Mines is followed. 
The training is taken voluntarily by employees on their own 
time. It is offered to them every other year 


How to Obtain Further Information 
on “Briefing the Record” Items 


ATERIAL for this section is abstracted from: (1) 

technical magazines; (2) news stories and re- 
leases of manufacturers, Government agencies, and other 
institutions; and (3) ASME technical papers not pre- 
printed for meetings. Abstracts of ASME preprints will 
be found in the “ASME Technical Digest” section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources: i.e. (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 
tne original manuscripts of these papers are available. 
Photostat copies may be purchased from the Library at 
usual rates, 40 cents per page. 
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Personal safety contests provide the means for reducing ab- 
sentecism, he said. These instill a competitive team spirit not 
only in preventing accidents but also in keeping the workers on 
the job. Whether or not a minor injury results in lost time 
usually depends on employee attitudes. One injured worker 
may clect to lay off a few days whereas another hurt even more 
seriously will continue at work through the competitive urge 
and the concern of his fellows as well as his own for their team 
safety record. A company-wide record of but one lost-time 
injury out of every nine accident cases exemplifies the idea 

Probably some managers have overlooked safety programs, 
Mr. Farrell stated, because they still think of safety too much 
in terms of fire extinguishers, machine guards, “‘hard-hats,"’ 
and other gadgets to be improved by their engineers. Even 
with such safeguards galore, it has been found that safety is a 
mental attitude that can be best improved by human engineer 
ing. Thus, he declared, safety promotion is largely a matter of 
training, and fits hand in glove with modern programs of em 
ployee training and good-will building 

A manager or superintendent uses poor judgment who makes 
of his safety engineer a mere junior who must look to safety 
engineers in other firms and to the National Safety Council for 
guidance and inspiration. Men who can be as valuable as 
these in promoting so many phases of the company work merit 
the status of senior assistants. As such, they should be en- 
couraged to offer advice in the formulation/of personnel policies 
and the planning of new jobs, as well as in the execution 
Shell's own safety engineers and first-aid instructors have had 
practical pipe-line experience and have been selected for their 
judgment and personality. They are well qualified to repre 
sent the area or head office managements in the field, and to 
safeguard the personal welfare of the workers with whom they 
are associated 

Employee training, good-will building, and safety promo 
tion are logical parts of the industrial-relations program. In 
fact, Mr. Farrell said, they should be predominant parts 


Smog Prevention 


l' factory stacks emitting waste gases were built 300 to 400 
ft or more in height they might help considerably in pre 
venting the accumulation of “smog” around factory areas, ac 
cording to Dr. Morton L. Barad, meteorologist of the General 
Electric Company, Schenectady, N. Y 

Dr. Barad, of the Hanford Works in the state of Washington, 
operated by G. E. for the Atomic Energy Commission, reported 
to a recent New York meeting of the American Metcorological 
Society on his studies of temperature changes in fogs. These 
indicate a possible mechanism by which factory smokes and 
gases may combine with fog to form smog in strong concentra 
tions at ground level 

Part of the meteorological equipment at the Hanford Works 
is a tower 410 ft high. This is equipped to Measure the tem 
perature, wind direction, and wind speed at a number of dif 
ferent levels from the ground to the top. Dr. Barad has re 
cently analyzed data obtained with this tower during three 
different togs 

He finds that in cach case, just before the fog formation, the 
temperature near the ground increased with elevation. A few 
hours later, after the fog had formed, these conditions were re 
versed. Then the temperatures dropped slightly in approxi 
mately the first hundred feet. For about the next two hundred 
fect they remained approximately constant, while at the top of 
the tower, for about a hundred feet, temperatures increased 
again 

Dr. Barad pointed out that this has an important application 
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to problems of air pollution. If stack gases are discharged at 
heights of less than a few hundred feet, below the upper re- 
gions where the air gets warmer with altitude, they will tend 
to settle toward the ground, he said. This is because, during 
the period of fog, there is gentle vertical spreading of smoke in 
the air in these lower layers 

Thus, he said, it may be that with stacks high enough to get 
the emitted gases to the height where temperature is increasing, 
such settling of smog would not occur 

If this proves to be correct, said Dr Barad, the information 
will be important not only for the alleviation of pollution prob- 
lems with us now but also for the prevention of pollution 
problems in the future 


611-Ft Chimney 


A= FT-HIGH chimney, said to be the world’s tallest, was 
completed in October, 1950, for the El Paso, Texas, plant 
of the American Smelting and Refining Company. This rein- 
forced-concrete structure, which is described by Arthur M 
Clark, an assistant engineer with the Custodis Construction 
Company, Inc. of New York, N. Y., in the February, 1951, 
issue of Civil Engineering, has an internal top diameter of 14 ft 
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0 in., and is used to discharge the gases from six Dwight & 
Lloyd sintering machines used in the refining of lead ore. It 
replaces a smaller 250-ft common-brick chimney 

Between the sintering machines and the chimney the gases 
pass through a spray chamber and a large baghouse which 
removes most of the solids. The function of the spray chamber 
is to reduce the gas temperature to below 200 F so that the 
woolen bags will not be damaged. The tall chimney was 
required to provide sufficient draft on the baghouse, which 
heretofore had been lacking. Also, the height of the chimney 
greatly minimizes any chance that the gases, which contain 
approximately '/; of 1 per cent of sulphur dioxide, will be- 
come a nuisance under unfavorable atmospheric conditions. 

The specifications called for the chimney shaft to be designed 
in accordance with Specification 505-36T of the American Con- 
crete Institute, titled ‘‘Tentative Specification for the Design 
and Construction of Reinforced Concrete Chimneys,’’ which 
has been the basis for the design of practically all large rein- 
forced-concrete chimneys built in North America in the past 15 
years. For design purposes, the wind force on the chimney 
was specified as a uniform pressure of 33 psf on the entire ver- 
tical projection. A maximum gas temperature of 300 F and 
minimum atmospheric temperature of 30 F were specified as 
design criteria, although under average operating conditions 
gas from the baghouse is discharged into the chimney at ap- 
proximately 180 F 

The chimney shaft is tapered from top to bottom, the incre- 
ment of increase in the outside diameter varying from 2°/s in 
per 10 fe of vertical height in the upper part to 8°/s in. per 10 
ft of vertical height at the bottom. The bottom outside diam- 
eteris44fel0in. Wall thicknesses at the top and bottom are 9 
in. and 25 in., respectively. At the extreme top, the wall is 
offset 3 in. on the outside, and the maximum wall thickness 
is 27 in. at the bottom of the flue opening, where additional 
wall thickness and extra reinforcing steel are required to 
compensate for the opening 

Vertical reinforcing, designed for the combined effect of 
dead load, wind load, and vertical temperature effect, increases 
from 50 '/3-in. round bars at the top, to 202 1l-in. round bars 
at the bottom of the shaft. The horizontal reinforcing, de- 
signed for diagonal tension and horizontal temperature effects, 
consists of */4-in. round bars spaced 6 in. on centers directly 
above and below the flue opening; °/s-in. round bars spaced 
6 in. on centers between the top of the foundation and the flue 
opening, and also for the height of the opening itself; and '/-- 
in. round bars spaced 6 in. on centers for the remainder of the 
shaft. The chimney shaft contains 2394 cu yd of concrete and 
142 tons of reinforcing steel, and its dead weight above the 
foundation is 4885 tons. 

At average operating conditions of 180 F gas temperature 
and 60 F atmospheric temperature, the chimney provides a 
theoretical draft of 1.05 in. water at the flue dampers and has a 
capacity of 285,000 cu ft of gas per min 


Diesel-Engine Research 


REVIEW of Dicsel-engine development, based on the 
work at the Diesel Research Laboratory of Caterpillar 
Tractor Company, Peoria, Ill., was presented in a paper by 


Carl G. A. Rosen, Fellow ASME, a consulting engineer 
with Caterpillar, which he gave as the 1950 James Clayton 
Lecture to The Institution of Mechanical Engineers (Great 
Britain) 

Mr. Rosen stated that for many years intensive effort has 
been made to understand the combustion process in this type 
of engine by a better knowledge of the fundamentals of igni- 
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CRANK ANGLE 
FIG. 2 COMBUSTION IN PRECOMBUSTION-CHAMBER ENGINES 


(A, Start of injection: air flowing into chamber; B, Ignition: fuel 

build-up on chamber throat walls; C, High pressure: fuel-air mixture 

flows from chamber; D, Injection ends: most of fuel transferred to 
main chamber; E, End of combustion: residual products 


tion and the mechanism of the combustion process, and this 
study has been developed in the laboratory on a competitive 
basis. Originally six combustion systems were put to trial 
agd a modified precombustion-chamber engine won the palm 
of victory on the basis of its ability to maintain uniformity over 
extended periods of operation 

Briefly, the character of the comparative combustion studies 
followed two general classifications: (1) visual combustion 
studies; (2) study of combustion-chamber deposits. 

In order to make extended studies of the combustion phenom- 
ena by visual means, a quartz window was designed to achieve 
maximum cleanliness without the distraction of soot condensa- 
tion on the cold windows 

In describing the precombustion-chamber process, Mr. Rosen 
dealt with the composition of combustion gases, flame dura- 
tion, temperature distribution, the mechanism of ignition, and 
combustion-chamber deposits. He also discussed the develop- 
ment of fuel-injection equipment, pretiming, precalibrating, 
and the evolution of the fuel pump. He described the char- 
acteristics of several types of check valve and fuel valve, and the 
fucl-pump control of engine torque characteristics. Spray char- 
acteristics and the flow through the fuel-valve-orifice were also 
examined. He commented upon materials for cylinder liners 
and piston rings, and the effect of fue] inclusions on cylinder 
wear; lubrication was also considered 

The development of the precombustion-chamber principle 
of combustion has not yet reached its limit of progress, Mr. 
Rosen concluded. Avenues of advance open for progressive 
strides toward the horizon of probability in higher ranges of 
output and higher zones of speed with reasonable maintenance 
are as follows: 

1 Control of the flame front of the gas-injected combustibles, 
to prevent destructive concentration of heat flow through 
metals. 

2 Equalization of heat transfer through the main combus- 
tion-chamber envelope, to relieve cylinder head and piston 
structures of undue mechanical and thermal stresses. 

3 Use of two-stage supercharging, a primary crankshaft- 
driven certrifugal blower, and a secondary exhaust-driven tur- 
bosupercharger. ‘ 

4 Continued improvement of materials and lubricants 

5 Provision for controlled thermal levels throughout the 
geometry of the engine, to stratify temperature ranges, for 
maximum efficiency and effective cooling. 

6 Improvement in starting 
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Mr. Rosen's paper will be published in full in a forthcoming 
issue of the Journal of The Institution of Mechanical Engineers 


20th Century Rocket Research 


HE rockets of 1900 were basically not much different 
from those developed centuries earlier, according to Joseph 

W. Siry, writing in The Scientific Monthly, December, 1950 
Mr. Siry's article on ‘The Early History of Rocket Research, 
appeared in the November, 1950, issue of The Scientific Monthly 
and was abstracted in the February, 1951, issue of MecHanical 
ENGINEERING. In this second article on ‘Rocket Research in 
the Twentieth Century,"’ Mr. Siry points out that at the turn 
of the century a fundamental change was wrought in the con 
ception of the rocket. Serious consideration began to be de 
voted to the rocket as a possible means for conducting scientific 
experiments at very high altitudes, and ultimately as a vehicle 
for space travel. R. H. Goddard and K. E. Ziolkovsky were 
among the first to apply modern scientific methods in an ef 
fort to achieve the realization of these dreams 

Ziolkovsky, a Russian mathematician, published a number 
of articles relating to rockets and space travel at the beginning 
of this century 

Dr. Goddard's carly theoretical calculations indicated that 
the rocket would be a valuable upper-atmosphere research tool 
provided that sufficiently large values of the mass ratio and ex 
haust velocity could be achieved. His experiments were the 
first in which the mass ratio and the exhaust velocity received 


duc consideration 


FIRST LIQUID-FUEL ROCKET 


In 1920 Dr. Goddard began a series of experiments with 
liquid fuels under a grant from Clark University, where he was 
then professor of physics and director of the Physical Labora 
The world’s first liquid-propellant rocket was launched 
March 16, 1926, on a farm at Auburn, 


torics 
by Dr 
Mass 

The tests continued there until July 17, 1929, when neighbors 
mistook a rocket flight for an airplane crash, and the apparatus 
was moved to the artillery range at nearby Camp Devens 
Various methods for injecting fuel and cooling the combustion 
chamber were tested there during the next year. Dr. Goddard 
developed the film-cooling principle and a variation of regen 
erative cooling technique during this period. He obtained ef- 
fective exhaust velocities of well over 5000 fps. The flight of 
July 17, 1929, brought the work to the attention of Danicl 
Guggenheim, who agreed to finance the studies for a two-year 
period, making it possible to transfer operations to an ideal 
location near Roswell, N. Mex., within V-2 range of the present 
White Sands Proving Ground. Dr. Goddard's modest research 
installations soon developed into a small-scale model of the 
White Sands establishment, complete in almost every detail 
In fact, a number of the fundamental principles employed in the 
rockets now fired at White Sands were first developed and tested 
by Dr Goddard 

The depression interrupted the New Mexico program in 1932, 
and Dr. Goddard returned to Clark University. While there 
he began the development of rocket fuel pumps and devised an 


Godda rd on 


apparatus that was the forerunner of the modern ramjet 

Dr. Goddard returned to New Mexico in 1934, and the flighr- 
testing program was resumed; and on May 31, 1935, a rocket 
rose to a height of 7500 ft, the highest altitude ever reached by 


a rocket up to that time 

Dr. Goddard's emphasis upon fundamentals bore fruit again 
in the rockei tested on July 28, 1937. This missile was steered 
by appropriately altering the direction of the axis, and hence 
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also of the thrust of the rocket motor. This same control 
principle is now employed in the Viking, the Navy's new upper- 
atmosphere research rocket 

From 1938 to 1941 Dr. Goddard developed several different 
types of fuel pumps. Some were driven by gas generated in a 
small auxiliary combustion chamber that burned the primary 
rocket fuels. Others were powered by gas drawn directly 
from the main combustion chamber 

During World War II Dr. Goddard conducted confidential 
rocket research at the Naval Engineering Experiment Station 
at Annapolis. His death on August 10, 1945, brought an un- 
timely end to one of the outstanding carcers in the history of 
rocket research 

For more than a decade Dr. Goddard was almost alone in the 
ficld. Interest in rockets gradually became more widespread, 
however, and during the post World War I period it crystallized 
when rocket societies were formed such as the ‘Verein fir 
Raumschiffahrt"’ (Society for Space Travel, often known by the 
initials VfR), founded in Germany in 1927, and the American 
Interplanetary Society, now known as the American Rocket 
Societv, founded in New York in 1930 


VFR AND THE RAKETENFLUGPLATZ 


Work was begun in the VfR by a small nucleus of the mem 
bership, which totaled almost 1000. The first attempts were 
aimed at producing an operable liquid-fuel rocket which was 
to be of the smallest possible size in order to conserve funds 
It was called the ‘‘Minimumrakete,’* which was abbreviated to 

Mirak.’" Rudolph Nebel, who had worked with Hans 
Oberth in the abortive ‘‘Kegeldiise’’ development, proposed the 
Mirak idea and built the first model. The first Mirak was 
tested by Nebel and Klaus Riedel, but exploded during one of 
the experimental runs 

Instead of choosing a site in a remote section of the continent, 
the VfR established its “‘Raketenflugplatz’’ (rocket airdrome 
in Berlin. The second Mirak was tested there. It, too, ex- 
ploded during one of the static tests 

Several motors were developed, including the regeneratively 
cooled, liquid-oxygen, alcohol motor. The latter, when 
tested in the spring of 1932, developed a thrust of a little more 
than 130 Ib 

The deepening economic depression and the schisms within 
the VfR that accompanied Hitler's ascendancy had an atrophic 
effect upon the research program. The gradual decline was 
climaxed when the Gestapo seized the files and dispersed the 
remnants of the Raketenflugplatz personnel 

European rocket activity during this period was not con- 
centrated entirely at the Raketenflugplatz. Actually, the first 
liquid-fuel rocket to be flown successfully in the castern hemi- 
sphere was launched by Johannes Winkler, who had preceded 
Oberth as president of the VfR. It took off on March 14, 1931, 
almost five years after Dr. Goddard's first flight. This rocket 
was only about 2 ft long and weighed 11 1b; nevertheless, it 
attained an altitude of approximately 2000 ft 

Interest in powder rockets continued during this period. 
Reinhold Tilling conducted tests with his winged powder 
rockets in the spring of 1931 

The German Army set aside a portion of its artillery proving 
grounds at Kummersdorf for powder-rocket research under 
Captain Walter Dornberger. In the fall of 1932, after wit- 
nessing a highly successful demonstration flight of one of VfR's 
one-stick repulsors, army officials widened the cognizance of 
Dornberger’s unit to include liquid-fuel-rocket studies 

Their first rocket, which had the code name Aggregate No. 1, 
or A-1, was built in 1933. It was redesigned, designated the 
A-2, and flight-tested in 1934. Powered by a liquid-fuel motor 
delivering a 660-lb thrust, it reached an altitude of 6500 ft 





Apri, 1951 


The A-2 was about 1 ft in diam, 55 in. tall, and weighed ap- 
proximately 330 lb at take-off. This included the stabilizing 
gyroscope, which weighed about 90 lb, and approximately 90 
lb of fuel 


PEENEMUNDE AND THE V-2 


Larger motors were developed, and the program soon out- 
grew the facilities available at Kummersdorf. Accordingly, 
an obscure insular location, along the Baltic Coast, at the vil 
lage of Peenemiinde was sclected as the site for the new re- 
search establishment. Construction was begun in the summer 
ot 1936 
for the army, and Peenemiinde-West for the air force, at a cost 
of about $75,000,000 

The scale of the operations ar Peenemiinde was reflected in 
its first product, the A-3, which was 25 fr long, 30 in. in diam, 
and weighed 1650 1b. The motor developed a thrust of 3300 Ib 
and operated for 45 sec. The A-3 resembled the V-2. Steering 
was accomplished by means of jet vanes. Flight tests of the 
A-3, and a similar model designated A-5, were conducted in 
1938. Altitudes of 40,000 ft were attained with these missiles 

A large supersonic wind tunnel was put into operation at 
Peenemiinde in 1939. When data from this instrument became 
available, the design and construction of a much larger rocket 
were undertaken. The first flight test of the new model, the 

‘Fernrakete’’ A-4 (long-range rocket A-4), took place on July 

6, 1942. The rocket reached an altitude of one yard and then 
exploded. The second A-4 reached an altitude of three miles 
before it exploded. A successful flight was not achieved until 
the fourth A-4 was fired on October 3, 1942. After more than 
100 firings and much development work, 15 to 20 per cent of the 
A-4's were still failures 

Many of the A-4's shortcomings still remained to be remedied 
““Waffen-SS"’ took control of the program following 
A few weeks 


Two separate stations were built, Peenemiinde-Ost, 


when the 
the attempt on Hitler's life on July 20, 1944 
later the first A-4 was launched against London as ‘‘Vergel 
tungswaffe Zwei’’ (Revenge-Weapon Two), or, simply, V-2 
The V-2 was capable of carrying a one-ton warhead to an 
altitude of 100 miles or to a range of about 200 miles 

The chief significance of Peenemiinde from the rocket-re 
search standpoint lay in the fact that, for the first time, a 
modern, large-scale, co-ordinated rocket-research and develop- 


ment effort was undertaken 


AMERICAN ROCKET SOCIETY 


In 1931 the American Rocket Society began its research 
program Static tests of rockets and rocket motors were 
made in a number of different suburban locations in New Jer 
sey and Westchester. Flight tests were conducted on the 
Staten Island shore of Lower New York Bay. The early work 
was similar in many respects to that of Dr. Goddard and the 
VfR 

The group's principal flight occurred on Sept. 9, 1934, when 
a speed of about 700 mph was attained by a rocket designed by 
John Shesta. 

In 1936 the first International Astronautical Award to honor 
American work was given ex aequo to the American Rocket 
Society and to Alfred Africano, one of its members 

James Wyld's design for a regenerative motor was published 
in Astronautics in 1938, and the motor was first tested in Decem- 
ber of that year. It produced a thrust of more than 90 lb and 
a jet velocity of 6000 fps. More powerful motors followed, 
and a motor designed by Africano registered a thrust of over 
260 Ib 

In 1941 four members of the Society formed Reaction Motors, 
Inc., to develop rocket-propulsion equipment for the Armed 
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Forces. During the war RMI developed rockets for use in 
jet-assisted take-off applications 

A rocket-research program was begun in 1936 at the Guggen- 
heim Aeronautical Laboratory of the California Institute of 
Technology. The experimental work of the GALCIT group 
was integrated with an exceptionally fruitful theoretical pro- 
gram. In 1940 the Jet Propulsion Laboratory was established 
at the California Institute of Technology, undergoing considera- 
ble expansion during the war. 

American rocket research in World War II began in the sum- 
mer of 1940. The establishment of Section H in Division A of 
NDRC resulted. Other units subsequently were formed under 
NDRC. CIT provided the nucleus of the principal rocket-re- 
search center that came under this program. Work was also 
done at the Allegany Ballistics Laboratory, in western Mary- 
land, which was operated by George Washington University 

Rockets were employed by most of the combatants in a wide 
varicty of tactical and strategical situations. The Bazooka 
enabled the infantryman to defend himself effectively against 
the tank. The tank itself was sometimes equipped with 
elaborate rocket-barrage apparatus. Rockets also were used 
both offensively and defensively in aerial warfare 

Guided missiles were among the most spectacular develop- 
ments to come out of World War II. The hard-pressed Ger- 
mans developed a variety of rocket-propelled missiles intended 
for use against air-borne and surface targets. One of these was 
rthe Hs 293, which was launched against Allied vessels. The 
“Schmetterling’’ was an antiaircraft missile which probably 
would have become the V-3 


UPPER-ATMOSPHERE RESEARCH WITH ROCKETS 


At the time of Dr. Goddard's death the GALCIT Jet Propul- 
sion Laboratory was already engaged in developing the Army's 
Wac Corporal for upper-atmosphere research. The Wac 
Corporal attained an altitude of 44 miles; however, it fell short 
of meeting the needs of the postwar upper-atmosphere-research 
programs. Accordingly, the development of a larger version, 
known as the Acrobee, was begun under Navy sponsorship 
Even the martial V-2 was harnessed for peaceful purposes 
The Viking, a rocket designed to serve the upper-air-research 
program more effectively, was also initiated by the Navy 

The use of this variety of high-altitude vehicles for scientific 
exploration is co-ordinated by the Upper Atmosphere Rocket 
Research Panel 

The Acrobee is 15 in. in diam, 20 ft long, and weighs about 
half a ton. Payloads of up to 250 Ib can be carried in the 
instrumentation section, which occupies the forward 88 in. of 
the fuselage. The Aecrobee is launched froma tower. After it 
leaves the tower it is stabilized acrodynamically by the action 
of its tail fins, and the trajectory is controlled by tilting the 
tower appropriately. Launching is accomplished with the 
aid of a solid-fuel booster rocket, which imparts a velocity of 
about 1000 fps. The booster than drops away, and the liquid- 
fuel motor of the rocket proper operates for about 45 sec. The 
Acrobee has reached a maximum velocity of approximately 
4000 fps and an altitude of about 78 miles 

The Viking power plant uses liquid oxygen and alcohol as 
propellants and develops an effective exhaust velocity of about 
6500 fps and a thrust of 10 tons. Fuel-injection pressure is 
generated by a turbopump, which is driven by the decomposi- 
tion of hydrogen peroxide. The Viking is steered by ap- 
propriately altering the direction of the rocket-motor axis 
This is another of the many techniques developed by Dr. God- 
dard. The Viking is now 48 ft 7 in. tall, 32 in. in diam, and 
weighs more than five tons when fueled. The forward com- 
partment of the rocket, 102 in. long, is reserved for upper-at- 
mosphere-research instrumentation, and additional space for 
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this purpose is available in other parts of the missile. The 
Viking can carry pay loads ranging from 100 lb toa ton. With 
a 100-Ib pay load it has a propellant mass ratio of about 0.75, 
the highest ever achieved. It is the first American rocket to 
attain an altitude in excess of 100 miles 

An adequate understanding of the earth's upper atmosphere 
cannot be had without knowledge of its behavior at different 
times in the diurnal and annual cycles and at a number of im 
portant regions around the globe. One method of attacking 
the latter problem is to utilize ships as mobile launching plat- 
forms. Such a program has actually been inaugurated. Aero- 
bee and Viking rockets have been fired from the deck of the 
U_S.S. Norton Sound at a number of key locations in the Pacific 
Ocean 

The high-altitude research program contributes to rocket 
development in several ways. It makes known many essen 
tial facts about the regions through which rockets travel 
Radio telemetering systems such as those developed by the 
Naval Research Laboratory and the Applied Physics Laboratory 
for use in upper-air studies, have also proved their value as 
rocket research tools. They have been used to study the per 
formance of rockets such as the V-2, the Aerobee, and the 
Viking during actual flights on numerous occasions 


Sun Follower 


N important phase of the Air Force’s Upper Air Research 
Program was completed recently with the maiden flight 

of a sun follower used in the instrument section of an Aecrobee 
rocket, it was reported in the CADO Technical Data Digest, for 
February, 1951. The firing was conducted at Holloman Air 
Force Base at Alamogordo, N. M., by scientists of the Univer- 
sity of Denver under contract to the Air Force's Cambridge 
Research Laboratories 

The sun-follower is designed to point an ultraviolet specto- 
graph which separates light into different wave lengths so that 
each wave length can be studied individually. Designed and 
constructed by the University of Denver, the spectrographs help 
scientists to learn more about the physics of the upper at 
mosphere 

A servomechanism, controlled by the sun follower, rotates a 
portion of the rocket's nose cone to maintain a fixed orientation 
with respect to the direction of the sun. The spectrograph is 
pointed at right angles to the sun's rays by the follower 
Spinning, vibration, and wavering of the rocket during its 
upward flight did not affect the operation of the instrumenta- 
tion adversely 

Prior to actual field tests, the sun follower was thoroughly 
tested in the University’s Upper Air Laboratory. Several 
different testing machines were designed and constructed for 
the project 

A vibration tester was built, which is capable of vibrating 
the entire rocket nose cone at any frequency up to 80cps. This 
device revealed any structural weaknesses due to resonance 
conditions in the vibrations of the rocket in flight 

Two acceleration testers were designed to test the structure 
of the sun follower where parts are vulnerable to the forces 
produced in the acceleration of the rocket. Both machines are 
capable of producing an acceleration 30 times as great as the 
acceleration of gravity 

A centrifugal acceleration tester was built to test the smaller 
parts of the enclosed servo system. This was done by rotating 
the individual parts at the required speed in a revolving bucket 
arrangement 

Another machine, the drop gravity tester, was built to test 
structural weakresses in the entire assembled equipment 
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Still another tester, the servo response tester, was designed to 
test the ability of the servo system to keep the spectrograph 
aimed at right angles to the sun's rays 


Automatic Lubrication 


F THE many types of textile machinery, spinner and 

twister frames present a lubrication problem which is 
urgently in need of a solution through an improved method of 
applying lubricant to the rings and travelers utilized in the 
twisting and spinning processes. This fact was brought out 
by L. C. Rotter, Mem. ASME, and B. S. Davis of the Lincoln 
Engineering Company, St. Louis, Mo., at a Textile Division 
Technical Session during the 1950 ASME Annual Meeting 

They pointed out that a survey of textile mills using these 
frames disclosed that there was no standard practice or con 
sistency as to type of lubricant used. It was also found that the 
manual method of applying the lubricant was still in use in 
most of today’s textile mills, and that this method not only 
reduced yield and increased operating costs of the machinery, 
but in many cases reduced efficiency of the machines because 
of inadequate and improper lubrication. 

To insure proper lubrication, the authors said, controlled 
application is essential, and can be assured through the use of an 
automatic centralized lubrication system. See Fig. 3 

The system comprises a power-operated lubricant pump, 
pneumatically or electrically actuated, which supplies lubri- 
cant, cither oil or grease, from the original refinery container 
through a single supply line to a circuit of lubricant injectors 
or metering valves. Each injector is connected to a ring by 
means of copper or flexible tubing. Injectors operate by posi- 
tive displacement, actuated by the supply-line pressure, a 
discharge lubricant to cach ring at the line pressure. Injectors 
are adjustable externally, so that cach ring may receive a meas- 
sured amount of lubricant—no more, no less, while frame is in 
operation. The lubricant pump is equipped with an automatic 
time-clock device having adjustable frequency settings which 
permits setting the time interval for complete lubrication cycles 
from minutes to hours, as required. The frequency of the lub- 
rication cycle, as selected, is manually set on the time clock 
Lubrication cycle is started by closing electrical circuit on 
time-clock panel. The time clock automatically energizes lub- 
ricant pump. Lubricant, under pressure, is forced through the 
supply line, discharging predetermined quantities of lubricant 
from the injectors at line pressure. Injectors automatically 
recharge when pressure is relieved in supply line, completing 


the lubrication cycle. Asa safe feature, some time clocks used 
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in this system incorporate a signal alarm which automatically 
warns when lubricant supply in refinery container is low. 

This centralized system need not be limited to one twister or 
spinner frame. Some installations include as many as 20 frames 
in which the circuit of injectors on each machine are connected 
into a header line from one centrally located pump with time- 
clock control panel 


Computing Machines 
Maddida 


ADDIDA (Magnetic Drum Digital Differential An- 

alyzer), a new small electronic computer, designed and 
built for the Experimental Towing Tank at Stevens Institute 
of Technology, Hoboken, N. J., by Northrup Aircraft, Inc., 
Hawthorne, Calif., was demonstrated in New York, N. Y., 
during the recent annual meeting of the Institute of Aeronauti- 
cal Sciences 

The Maddida is said to be capable of solving any type of 
ordinary differential equation—or any simultaneous set of such 
equations. The computer arrives at its answers by counting 
electronic impulses 

This first production model of the machine will be used at 
Stevens for predicting the best designs for ship hulls, and for 
stability and control investigations on hydrodynamic bodies, 
including anything that moves in and on the water, such as 
torpedoes, underwater rockets, submarines, ships, PT boats, 
and flying boats 

However, Northrup is now manufacturing Maddida for gen- 
eral use in science and industry. Its relatively low cost brings 
the device within reach of many organizations which pre 
viously found the costs of computers prohibitive. 

Requiring only one untrained operator, the computer is 
contained in a metal cabinet of standard desk height. It is 31 
in. high X 21 in. wide X 54 in. deep and weighs approximately 
400 Ib. 

Maddida contains approximately 100 vacuum tubes, exclusive 
of the power supply and read-out equipment. Its power load is 
approximately 30 amp at 110 volts, 60 cycles 

Maddida’s 44-integrator capacity enables it to pick up and 
add binary digits at approximately 100,000 per sec. The larg- 
est number it can handle is 29 binary digits, comparable to 
about 9 decimal digits. Twelve input and 12 output channels 
in Maddida lead to the computer's ‘‘eyes and ears,"’ auxiliary 
devices which can pick up information from 12 tapes simul- 
taneously. The machine can plot six graphs or type out on 
12 printers simultaneously as it computes. Maddida’s mag- 
netic drum ““memory,’’ only mechanical moving part on the 
computer, can store up thousands of binary digits, then select 
them as needed during its problem solving. One distinct ad- 
vantage of this machine, it is pointed out, is that in setting upa 
problem to be solved, differential equations need not first be 
reduced to difference equations as is done with other types of 
digital computers. The differential equations may be taken as 
they stand and coded for the machine in a very rapid and 
straightforward manner 

Colleges or universities should find uses for this instrument 
in the department of mathematics, as a differential type of com- 
puter; in electronic or computer design courses as a labora- 
tory training tool; and in postgraduate groups to solve re- 
search problems. 

In engineering firms and engineering departments of large 
industrial firms, the computer can be used for the solution of 
complex problems in engineering design, such as stresses in 


FIG. 4 NERVE CENTER OF MADDIDA, NEW ELECTRONIC COMPUTER, 
IS THIS METAL ‘MEMORY,’ A RAPIDLY REVOLVING DRUM WHICH 
CAN STORE UP ABOUT 10,000 NUMBERS, USING THEM WHEN NEEDED 


IN THE COMPLICATED EQUATIONS WHICH THE MACHINE IS CAPABLE OF 


SOLVING 

(The numbers are reported on Maddida’s metal memory through elec- 

tronic pulses, and are = on tab until needed. During the process of 

arriving at an answer Maddida digs into the memory circuit and lifts 

out the number or series of numbers needed for a solution. This drum 
is the only moving part on the new electronic computer. ) 


large structures, vibration and windload calculations, and 
heat-transfer problems. 

The aviation industry can employ Maddida for solving com- 
plex aerodynamic problems, acroelastic problems of wing and 
body design, flutter and vibration problems, stress and struc- 
ture analysis. 

And in industry the instrument can be harnessed to solve 
industrial control problems, such as production control, qual- 
ity control, direct continuous control of chemical or physical 
processes, and general research such as heat or fluid flow and its 
controls 


Government Computer Program 


HE interest of the U. S. government in the computing- 
machine program in this country was discussed by Mina 
Rees, mathematical sciences division, Office of Naval Re- 
search, Washington, D. C., in the December 22, 1950, issue of 
Science 
ANALOG COMPUTERS 


According to Miss Rees, although the substantial govern- 
ment interest is, and has been for some time, in the digital field, 
it would be false to give the impression that no considerable 
sums of money have been invested by the government in analog 
computers. She mentioned in particular the Reac, developed 
by the Reeves Instrument Company under a Special Devices 
Center contract for the Office of Naval Research. This is an 
electromechanical machine which has been used at Reeves on 
problems submitted primarily by aircraft companies, and deal- 
ing with the design of guidance and control systems, with 
stabilization, with the dynamics of the combustion process, and 
with related problems. (Soodyear Aircraft, under an Air Force 
contract, has developed a similar machine 
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Reac machines are available commercially, and more than 
60 are in use at industrial and government laboratories. In 
many cases changes and adaptations of the machine have been 
made to make it more suitable for the problems of the local 
laboratory 

Other machines of the differential-analyzer type, which are 
electronic and thus attain greater speed, but with somewhat 
less accuracy, have been built in the Research Laboratory of 
Electronics at M.I.T., and by George A. Philbrick Researches 

Other analog machines, such as the flight simulator at M.1.T., 
have been sponsored recently, under direct government con- 
tract; and the biggest differential analyzer of them all, Typhoon, 
has been dedicated recently. 

Some important analog machines such as the Anaccm at 
Westinghouse have been developed by commercial companies 
and universities. All these machines, and others too numer- 
ous to Mention, are proving their usefulness, and are enthusi- 
astically supported by their users. Some, such as Professor 
McCann's machine at California Institute of Technology, built 
without government support, sell their time. 

One machine which the Office of Naval Research has spon- 
sored, and which Prof. Raymond Pepinsky described over a 
year ago, is being used extensively at Penn State College for the 
analysis of crystallographic structure problems 

A rough basis for the selection of an appropriate type of 
machine to perform a given computation was also given by 
Miss Rees. In problems involving differential equations, she 


said, the electronic differential analyzers seem particularly suita- 
ble for a very fast survey of the results obtained as relatively 
few parameters are varied; the Reac and the Goodyear type 
of machine are intermediate in the number of parameters han- 
dled and in accuracy; whereas the digital machines, when fully 
exploited (and when and if the programmers and coders exist 
for their proper use) will in many cases permit more inputs and 


vield greater accuracy Se 
GOVERNMENT DIGITAL MACHINES 


Regarding digital machines of interest to government agen- 
cies, Miss Rees pointed out that the Army Ordnance Depart 
ment and the Navy Bureau of Ordnance were the pioneers in 
this field and are jointly responsible for the extensive array of 
machines now at the Ballistics Research Laboratory at Aber- 
deen, and for the machines at the U. S. Naval Proving Ground 
at Dahlgren. Moreover, the Army Ordnance Department spon 
sorship of the automatically sequenced high-speed electronic 
computer at the Institute for Advanced Study has inspired 
designers in the development of digital computers, and has 
actually given rise to groups that are copying the machine 
nearing completion. IBM, too, has contributed importantly 
to the development of the digital computer art. This com 
pany’s collaboration with Prof. Howard Aiken at Harvard in 
the building of the Mark I represented only one phase of its 
contribution 

After World War II the concern to exploit the potentialities 
of digital computers for the benefit of Federal governments that 
were not engaged extensively in military activities was ex 
pressed first by the desire of the Census Bureau to obtain a ma 
chine suitable for its use in the 1950 census. Actually the 
census machine is not yet available to the Census Bureau but 
some census problems are being run on the Sceac now at the 
Bureau of Standards 

Other Federal bureaus, including the Office of Naval Re 
search, were happy to use the services of the Bureau of Stand- 
ards as a purchasing and monitoring agency, she stated, and 
thus the machine development section of what later became the 
Bureau's National Applied Mathematics Laboratories came 


into cxistence 
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Outside the program monitored by the Bureau of Standards, 
the Office of Naval Research has had a very limited program in 
support of electronic digital computers. In particular, ONR is 
giving partial support to the so-called Caldic at the Univer- 
sity of California in Berkeley. Careful plans have been drawn 
for this machine, and drawings and design information will be 
available to small research centers that need an installation on 
the spot 

In line with these objectives, a magnetic-drum memory hav- 
ing a storage capacity of 10,000 nine-decimal digit numbers 
has been completed 

Howard Aiken has recently emphasized the desirability of 
having a relatively simple and cheap machine available to small 
universities. Professor Morton, the designer of the Caldic, 
estimates that the cost to reproduce this machine in a univer- 
sity laboratory is under $50,000 


PRESENT STATE OF THE COMPUTER ART 


Miss Rees then summarized briefly the recent changes in the 
state of the computer art. Several electronic digital computers, 
including the Seac (the Bureau of Standards Eastern Auto- 
matic Computer) and the Swac (the Bureau of Standards 
Western Automatic Computer), she reported, have been as- 
sembled during the past year and are under test, and others are 
almost entirely assembled. 

The Edvac, the Binac, and the Seac are the acoustic com- 
puters completed thus far in this country, and a Univac 
and a Raytheon computer should be completed within the 
year 

The Eckert-Mauchly Computer Corporation, designer of the 
Univac, has recently stepped up production schedules; one 
complete system is being assembled, and parts of another are 
ready for assembly 

The National Bureau of Standards Seac, is a general-pur- 
pose electronic digital computer. The machine has been so 
designed that both the serial-type acoustic and parallel-type 
electrostatic memories can be used simultaneously, and provi- 
sion has been made for possible increase of the combined 
memory capacity up to 4000 words 

The principal general-purpose computers with magnetic 
drum memory are the Aiken Mark III, which is being reas- 
sembled after being moved from Harvard to Dahlgren, and a 
computer on order for Wright Field under contract with the 
Bureau of Standards, which was designed and is under develop- 
ment in the laboratory of the General Electric Company at 
Syracuse, N. Y 

The principal machines using an electrostatic memory are 
the von Neumann-Bigelow-Goldstine machine at the Institute 
for Advanced Study (and its descendants in various other 
places), Whirlwind at M.I.T., and the Swac. The Institute 
for Advanced Study computer is virtually assembled 

For Whirlwind a specially designed electrostatic storage 
tube has been developed. The final memory is expected to be 
composed of 32 tubes, each storing 1000 binary digits 

The Swac has recently been dedicated at the Institute for 
Numerical Analysis in Los Angeles. It is hoped that the 
storage in cach tube can be increased so that the memory 
capacity will become 1000 words 

FUTURE 

We are now entering the period when attention is being given 
to the building of special-purpose digital machines, Miss Rees 
revealed. Already Northrop Aircraft, Inc., has developed the 
Maddida, a digital differential analyzer using a magnetic-drum 
memory. See page 325 

The Department of the Air Force is planning to ask the Bureau 
of Standards to design a machine especially adapted to the 
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determination of optimum programs for the Air Comptroller 
This machine must be capable of handling extremely large 
matrix problems. In addition, the Air Force is planning to 
study the special requirements of its statistical control and 
statistical research centers and to proceed with development of 
a moderate-size machine intended for such applications. 


Carrier-Borne Jet Plane 


NEW carrier-based jet fighter, designed specifically for 


high-altitude interception, has passed its initial flight 
tests successfully, the Navy disclosed recently. 

While performance data were not given, the Navy released 
pictures which showed that the new plane, designated the 
XF4D, is tailless and is actually a triangular-shaped platform 
wing with a slim nose extending forward to provide a cockpit 
for the pilot 

The plane is designed to be catapulted from carrier decks and 
to climb rapidly to the upper atmosphere. , 

The Navy said the XF4D fulfilled the need for a plane that 
can intercept an enemy on short notice 

First flight tests were conducted at the Edwards Air Force 
Base, Muroc, Calif 

The XF4D was built by the Douglas Aircraft Corporation 
at its El Segundo, Calif., plant under the supervision of the 
Navy's Bureau of Acronautics. The Navy's F3D Skynight, 
twin-jet night fighter, the AD Skyraider, attack plane of 
Korean fame, and the A2D Skyshark, turboprop carrier attack 
plane, are also in production at this plant 


Turbojet Engine 


NEW turbojet engine, said to be the most powerful in the 
world, has successfully completed ground tests that 

qualify it for quantity production, according to a joint U.S 
Navy-Westinghouse Electric Corporation announcement 
Known as the J40, the new jet uses less fuel per pound of thrust 
than its predecessor, the J34 

The thrust developed by the J40—equivalent to 14,000 hp at 
modern flight speeds—is for a ‘‘bare’’ engine, without thrust 
augmentation. The addition of an afterburner to reheat the 
exhaust gases, after they leave the turbine and before they 
eMerge as a jet stream from the rear, together with other de 
velopments now in progress, is expected to almost double this 
figure 

A group of high-performance military aircraft, now in the 
prototype production stage, has been designed especially to 
take advantage of the performance capabilities of the new 
engine 

Operation of the J40 in any high-performance military plane 
will actually be simpler for the pilot than driving his car 
The engine's electronic control system is completely integrated 
and automatic, from standstill to top altitude and speed 
From starting to full power, and under any condition of flight 
or altitude, operation of the engine is accomplished with a 
single cockpit control, equivalent to a throttle. All engine 
conditions are, in turn, automatically tied to this control 

Even impossible icing conditions don't matter to the J40 for 
it ‘‘simply burns its own way through ice’’ leaving the pilot 
free to attend to navigation, battle tactics, and battle itself 

The J40, which was subjected to the grueling 150-hr qualifi- 
cation test, had already been operated more than half the re- 
quired test hours before the official test started. In that time, 
it had run at military power almost twice as long as the test 
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requires. Its use of lubricating oil during the test was 93 per 
cent less than was specified. 

The J40 is of the axial-flow design. But unlike its prede- 
cessors, which take the air through a circular orifice, the air 
intake of the J40 is divided into two elliptical openings, ar- 
ranged like the letter Y. To maintain a minimum diameter 
for the engine as a whole, major engine and aircraft accessories 
are mounted between the arms of the Y, while minor acces- 
sories are strung out along the sides of the barrel of the engine 
to Conserve space 

The J40 also uses a unique annular combustion chamber. 
This annular design results in smaller combustor diameter than 
is possible with a number of separate can-type combustors 
arranged in a circle around the shaft. It also involves only a 
single flame, which is easier to control under difficult condi- 
tions than the multiple fires used in can-type combustors. 

Although the J40 is 50 per cent greater in diameter than the 
J34, it produces a much greater thrust than the increase in 
diameter indicates. The engine is designed particularly for 
efficient operation at very high altitudes 


Erosion Protection 


MAJOR problem in the use of plastic laminates for non- 

structural aircraft parts, such as the radar antenna hous- 
ing on the F-80 jet fighter, is rain erosion during high-speed 
flights. This difficulty was first encountered in 1945 on air- 
craft operating in areas of heavy and extended rainfall. Today, 
higher plane speeds make the problem a more urgent one 

During the past five years the problem has been investigated 
thoroughly and many of the important factors which affect 
rain erosion have been determined, according to E. I. du Pont 
de Nemours & Co., Inc. Laboratory test conditions have 
been set up which simulate those encountered under actual 
flight conditions. Test equipment has been developed in 
which specimens are mounted on a rotating arm which whirls 
under a water spray. The relative performance rating of 
various materials of construction, as determined on this 
equipment, correlates well with service experience. 

Studies show that of all the variables investigated, speed has 
the greatest effect on the rate of erosion of plastic laminates. 
It was disclosed that the rate of erosion increases tremendously 
with relatively small increases in air speed. Other factors 
affecting the rate of erosion are the shape or curvature of the 
surface of the specimen under test, the angle of attack by rain- 
drops, and the density of the plastic laminate. Of these fac- 
tors, the one which could be most easily controlled was the 
density of the piastic laminate. Specimens designed without 
surface and interior voids were found to be eight to ten times 
more resistant to erosion than material in which no effort 
was made to control the formation of voids. Despite the 
elimination of voids, additional protection from rain erosion 
was needed 

Many types of coatings were tried to protect the plastic 
laminate. Those made with neoprene appeared to have the 
best resistance. Coatings of liquid neoprene compositions 
bonded well to the void-free laminate and in thicknesses of 
about 0.010 in. gave adequate protection to the plastic ma- 
terial. Laboratory tests showed that a neoprene coating made 
the latminate 100 times more resistant to rain erosion than 
an unprotected one. An actual flight test showed that after 
10 hr operation at speeds of 400 mph such a protected laminate 
was undamaged by crosion. An unprotected one, on the 
other hand, eroded through two to three fabric plies of the 
laminate in about 1'/, min during a flight at 400 mph through 
rain 


ee sie Se eee 





328 


In addition to providing a durable, waterproof resilient 
coating for the laminate, the neoprene coating does not inter- 
fere with radar signal strength. Special compounding of the 
neoprene is Necessary to secure Maximum cnergy transMission 

The neoprene coatings are easy to apply, which means they 
can be used by ground crews who may not be expert painters 
When the coating wears down, it can be simply built up again 
by spraying on more neoprene 

In actual service, the coatings have worked out so well for 
plastic laminated parts that they are being considered to 
provide protection of the aluminum leading edges of high 


speed aircrait 


Magnetic Fluid Clutch 


INCE the magnetic fluid clutch was originally developed 

by the National Bureau of Standards in 1948, its unique 
features have made it the subject of extensive investigation in 
both Government and industrial laboratories. As a result, 
valuable information has been obtained on a number of prob 
such as heat dissipation, settling of the magnetic powder, 
which are important in industrial ap- 


lems 
and hermetic sealing 
plications of the clutch 

Invented by Jacob Rabinow of the Burequ staff, the magnetic 
fluid clutch is based on his discovery that the frictional forces 
between solid surfaces and certain types of fluid media can be 
controlled by the application of magnetic fields. In its simplest 
form, the device consists of two parallel magnetic plates sepa- 
rated by a powder composed of finely divided magnetic par- 
ticles. When a magnetic field is established between the two 
plates, the magnetic particles bind the plates against move- 
ment parallel to their surfaces 


HEAT DISSIPATION 
At the suggestion of NBS, an investigation of the thermal 


conductivity of magnetic fluids was carried out with carbonyl 
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DETAILED DRAWING OF NEW HERMETIC SEAL RECENTLY 


DEVELOPED AT NBS 

The open cylinder on the piece at left acts as the output member, 

a pump (center of output member) mixes the magnetic fluid and aids in 
the transfer of heat 


FIG. § 


FIG. 6 HIGH-SPEED MAGNETIC FLUID CLUTCH 


In this clutch, shown at left, the outside case is made of nonmagnetic 
material, and the workjng gap is concentrated in a small annular volume 
just inside the outer case and enclosing the two circular pole pieces 
Thus the magnetic forces are made to act against the centrifugal forces 

and to overcome them for high speeds. ) 


iron powder “‘E’’ in USP light mineral oil. Two thousand 
eighty grams of iron powder were suspended in 300 grams of oil, 
giving approximately a 7-to-1 mixture. Four drops of poly- 
ethylene glycol oleate were added as a wetting agent. The 
equipment used did not permit very high flux densities, the 
highest being about 3400 lines per sq in. In the tempera- 
ture range from 56 to 70 F, which the investigation covered, it 
was found that approximately 5 Bru were conducted per sq 
ft of cross section per deg F per in. of path length. Research 
conducted by the Raymond Engineering Laboratory has 
shown that this heat conductivity value is not affected mate- 
rially by the higher flux densities 

If a liquid lubricant is used with the magnetic powder, the 
mixture itself can serve as a cooling medium when the clutch is 
demagnetized. The lubricant can be pumped throughout the 
clutch so that the heat is carried away from the working gap, 
where it is generated, and is dissipated through the body and 
the shafts of the clutch. When the mixture is strongly mag- 
netized, however, the iron particles are not mobile and it is 
not possible to circulate the oil through the particles freely 
if the quantity of iron is appreciable. This difficulty has been 
overcome by pumping the excess lubricant through special 
passages without carrying the iron powder. Centrifugal force 
and magnetic attraction have been used to separate the iron 
from the coolant 

The use of solid lubricants such as graphite has enabled some 
workers to operate the clutch at higher temperatures than could 
be maintained with oils without pressure seals. Here dissipa- 
tion of heat is facilitated by the higher operating temperature 
of the clutch, which permits more rapid transfer of heat to the 
cooler surroundings 


SEALING 


Several schemes have been used to keep the iron powder and 
the lubricant in the clutch cavity. One obvious method of 
doing this is to arrange the clutch in such a manner that no 
shaft seal is required. However, this method imposes limita- 
tions which are not always acceptable 

Labyrinth seals have been employed in magnetic clutches, 
with varying degrees of success. If the speed of the clutch is 
always high, the labyrinth can be made quite effective by 
utilizing the centrifugal forces on the powder. Where the 
speeds are variable and the positions of the clutch are undeter- 
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mined, as in some military air-borne applications, the use of 
labyrinths has not proved satisfactory. ; 

Hermetic sealing appears to be most desirable. A satisfac- 
tory hermetic seal which was developed by the Bureau under 
Navy sponsorship consists of a reservoir of clear oil, mounted 
adjacent to the clutch proper, so designed that the clear oil is 
continuously pumped along the shaft into the interior of the 
clutch. The clear oil is then returned to the reservoir through 
a magnetic separator which prevents iron particles from flowing 
with the oil. The magnetic separator consists of a ring mag- 
net of Alnico having a very short air gap. The iron powder 
does not pass the air gap, while the oil does so quite freely 
An impeller-type pump then recirculates the oi! back through 
the shaft seal. The whole system is provided with a second 
seal which operates entirely in clear oil. Such seals are com- 
mercially available and are quite satisfactory. Clutches 
sealed in this way have operated at speeds from 120 to 1440 
rpm, and at slips varying from zero to 200 per cent, for 30 
days with no visible evidence of iron-particle leakage. See 
Fig. 5 


SETTLING OF THE IRON POWDER 


When the magnetic fluid clutch was first developed, it was 
anticipated that the settling of the iron powder during stand- 
still periods might cause difficulties. However, as the clutch 
stirs itself very effectively, this has not proved to be a major 
source of trouble. In some applications, where the clutch 
serves as an overload device, or where permanent magnets are 
used and the clutch is never demagnetized, settling presents no 
problem at all 

If settling is undesirable for special reasons, it can be mini- 
mized in several ways. Thixotropic greases, which resist flow 
but are casily stirred, can be employed to minimize settling, 
or the gaps can be so designed that the iron powder is kept in 
essentially the right place by mechanical locks on each side 
of the gap. The use of wetting agents has been found to make 
the magnetic fluid easily miscible and to give it thixotropic 
propertics. Where graphite is used as the lubricant, centrifu- 
gal force produces a hard-packed iron-graphite mass which 
stays in place when the clutch is not operating 


CENTRIFUGING PROBLEM 


In some of the early magnetic fluid clutches, difficulties were 
caused by the pressures produced on the iron particles by cen- 
trifugal force. In fact, some clutches of this type would not 
release at high speed. In disk-type clutches the effect was par- 
ticularly noticeable since the centrifugal pressures on the iron 
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MAGNETIC POWDER BRAKE 


TWO-WAY SHUNT SYSTEM USED WITH A MAGNETIC-POWDER 
NBS MAGNETIC FLUID 


FIG. 7 
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FIG 8 AN OSCILLATING VARIABLE-SPEED TRANSMISSION IN 


WHICH ROTATION IS FIRST CONVERTED TO AN OSCILLATORY MOTION 
AND THEN TRANSPORMED, BY MEANS OF CLUTCHES, BACK TO ROTARY 
MOTION 
Use of the NBS magnetic fluid clutch in this mechanism has been 
suggested for smoother and more efficient operation. By means of 
the rotary switch the proper magnetic fluid clutch can be energized.) 


particles in these clutches may be equal to or greater than those 
developed by magnetic attraction 

In most of the clutches now being built the driving and 
driven parts are two coaxial cylinders. These clutches avoid 
difficulties due to centrifugal force by using only enough iron 
powder to fill or not quite fill the working gap between the 
cylinders. Additional space can be filled with oil, or not, as 
desired. Then at moderately high speeds the centrifugal forces 
on the particles are overcome by the magnetic force. This keeps 
the particles in the gap for operation of the clutch. 

When still higher speeds are required, however, the simple 
cylindrical clutch is not entirely satisfactory since the magnetic 
forces are not then great enough to balance the centrifugal 
forces. The Bureau therefore developed a clutch of special] 
design to operate at speeds of 10,000 rpm or more, Fig. 6. 
If no excess lubricant is used, there is no drag. 


ELECTRICAL PROBLEMS 

The electromagnetic field for operation of the clutch can be 
energized by means of an external source of electrical power 
connected to the clutch by slip rings, or a stationary magnet 
may be used to transmit the flux to the working members 
through air gaps. Another possibility is to build a generator 
into the clutch itself. The magnetic field can be varied cither 
by changing the electromagnetic field of the generator or by 
moving the permanent magnet toward or away from the poles. 

Use of a transformer provides still another method of exciting 
the clutch. 

For many applications it is desirable that the clutch be kept 
locked most of the time arid be released only when current is 
applied. To do this, a permanent magnet is so arranged that 
the application of current shunts the flux away from the clutch 
into a by-pass, thus releasing the clutch without demagnetizing 
the permanent magnet, Fig. 7. 


SPEED OF RESPONSE 
It has been found that response time—the time required to 
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energize and de-energize the clutch—depends entirely on the 
response rate of the magnetic circuit rather than on the action 
of the iron particles. The speed of response of the magnetic 
circuit, in turn, is a function of the inductance of the winding 
and of the voltage of the source that supplies the current. As in 
all magnetic devices, laminating the iron structure aids in 
reducing eddy currents which tend to slow up the rise and de- 
cay of magnetic fields 

Invention of the magnetic fluid clutch has suggested a num 
ber of possible applications in which the iron particles could be 
used for purposes other than merely locking two members to 
gether. Soon after the development of the clutch, it was sug 
gested that magnetic-particle friction could be used for the 
transmission of power between cylinders, cones, and other 
structures which are not necessarily coaxial. In such varia 
tions of the old cone-and-disk type of variable-speed friction 
device, the friction between solid surfaces is replaced by fric 
tion between solid members and a magnetic powder 

It has also been suggested that magnetic fluid clutches could 
be substituted for the one-way clutches used in oscillating 
variable-speed transmissions, Fig. 8 


Radio Astronomy 


600-IN. “‘radio telescope’’ has been installed by the U.S 

Navy at the Naval Research Laboratory Office of Naval 

Research, where it will be used to study radio ‘‘signals’’ from 
the sun, moon, and stars; or galactic radiations 

The new telescope is the latest advance in a program of radio 
astronomy, begun at the laboratory in 1946, to extend the 
range of astronomical observations ; 

Although energy is being continually emitted from the sun, 
moon, and stars, the earth's atmosphere is “‘opaque"’ to these 
galactic radiations, except for two ‘‘windows."’ One of these is 
in the visual range of the spectrum—those wave lengths to 
which the eye is sensitive. The other is in the short wave 
length or microwave radio range, or the band from several 
millimeters to 30 meters, corresponding to radio frequencies 
between about 50,000 megacycles to 10 megacycles 

Classical astronomy, using the telescope, is limited in its 
study of radiations from outer space to those in the first win- 
dow—the visible portion of the electromagnetic spectrum 
But the visible portion of the spectrum is only a very small 
section of the complete spectrum, ranging from about 0.00003 
to 0.001 cm 

Radio astronomy opens the second window 
scope uses a concave optical mirror, the radio telescope makes 
use of a large concave metal reflector and a radio-receiving an 
reflector has to be larger because radio wave 
longer than those of visible light. Just as an 
the radio astronomer ‘‘looks”’ at 


Just as a tele 


tenna The 
lengths are 
astronomer usecs an evepicce, 
or detects the radiations with an extremely sensitive radio 
receiver. The radiations obtained in this way may be recorded 
on a Moving strip of paper 

However, the longer wave lengths of radio astronomy make 
it difficult to obtain the resolution—or ability to distinguish 
between two sources of radiation in nearly the same direction 
that can be obtained with the telescope 

At the Naval Research Laboratory this problem has been 
attacked by using larger-diameter reflectors and shorter radio 
wave lengths. The 50-ft-diam high-resolution paraboloidal 
reflector that has been installed at the laboratory will initially 
make use of three wave lengths—-3, 10, and 30cm. Although 
solar radiations have been detected at these wave lengths, galac- 
tic radiation, to date, has not been detected at wave lengths 
shorter than 60 cm 


MECHANICAL ENGINEERING 


It is hoped that with the high sensitivity and directivity 
obtained with’ the $0-ft dish, radiation will be detectable at 
1000 megacycles (corresponding to a wave length of 30 cm 
It is also expected that those sare qualities will permit ob- 
servers to distinguish between areas on the sun, and thus, for 
example, to study sun spots and hydrogen ‘‘flares.”’ 

The reflector is mounted on one of the Navy's 5-in. gun 
mounts. It is arranged to rotate a full circle in the horizontal 
plane or azimuth and also to move vertically, or in altitude, 
from below the horizon to 5 deg beyond the zenith. An axis 
converter corrects for the inclination of the earth's axis and 
permits the reflector automatically to “‘track’’ the sun in its 
path across the sky, which of course changes from day to day 

The radio telescope can be controlled manually, or connected 
to a §5-in. astronomical telescope by remote control. If de- 
sired, the system can also be controlled manually at the re- 
flector mount itself. The reflector consists of 30 aluminum 
sections which are bolted together to form the solid surface, 
which was machined to a tolerance of '/32 in. with a special 
boring mill. See frontispiece on page 282 of this issue 

The equipment is mounted atop one of the laboratory build 
ings and weighs about 75 tons. The 50-ft dish weighs only 
about 14 tons, the Navy gun mount itself accounting for about 
27 tons of the over-all weight. 

Although the reflector is installed, the sections must first be 
aligned and the curvature accurately determined to establish 
the focus of the parabola, where the receiving antenna will be 
The radio-receiving equipment must also be added 


placed 
It is expected 


before the system can be placed in operation 
that this will be accomplished shortly. 

The program of radio astronomy at the laboratory seeks 
first of all to extend man’s knowledge of the universe through 
study of such problems as the composition of the sun's at- 
mosphere; times and nature of radio emissions from the sun, 
moon and stars; cause and nature of solar outbursts or 
flares 

Such information is also expected to be of practical applica- 
tion in long-range weather forecasting and in radio communi- 
cation. Solar flares, for example, are known to interfere with 
radio communication, but complete knowledge of why this is 
so is lacking 

Radio astronomy using microwaves is also engaging the at 
tention of scientists at the National Bureau of Standards, and at 


Cornell University 


Five-Year Labor Agreement 


ABOR agreements at the General Motors Corporation 
were the subject of considerable discussion in 1948 and 
again in 1950 when G-M broke tradition by signing five-year 
labor-union agreements. Some of the philosophy and also 
the answers to probable questions concerning the agreement 
were outlined by Harry Anderson of the General Motors Cor 
poration, Detroit, Mich., at a Management Division Session 
during the 1950 ASME Annual Meeting 
According to Mr. Anderson, the corporation had considered 
employing some form of cost-of-living adjustment in its labor 
agreements since 1940. The chief bar to such a plan, however, 
said Mr. Anderson, was that the cost-of-living arrangement 
alone only kept the worker even with living costs and did not 
give him the opportunity to share in the advancing technologi- 
cal progress of the country 
Charles Wilson, G-M’s president, while confined to a Detroit 
hospital for several months, conceived the idea of adding the 
improvement factor increase to the cost-of-living adjustment 
arrangement 
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Under this kind of a plan the worker not only has the pur- 
chasing power of an hour of his work protected, he also par- 
ticipates in a fair manner in the constantly improving stand- 
ard ot living of the whole country 

G-M’s historic wage-adjustment formula was first employed 
in a two-year agreement with labor in 1948 and was continued 
in a five-year nonreopenable contract signed in 1950 

Mr. Anderson emphasized that G-M did not attempt to 
design its agreement with the intent that it should become a 
cents-per-hour pattern for other industries. He pointed out 
that between 1948 and carly 1950 few companies and unions 
incorporated the cost-of-living and annual improvement 
features in their collective-bargaining agreements. Likewise, 
in the first six or seven months of 1950 none of the major com- 
panics and but a few small companies signed agreements simi 
lar to the G-M agreement 

The development wagewise in the automobile industry 
during the summer of 1950 was unusual, Mr. Anderson said 
It may be attributed to a rapid rise in the cost-of-living stimu- 
lated by the Korean situation. The gap between the cost-of- 
living and wages widened rapidly to the point where pressure 
was again brought to bear on employers to effect some adjust 
ment. The General Motors agreement focused attention on a 
solution to existing wage problems. The disparity that de- 
veloped, he pointed out, could not go on unnoticed regardless 
of whether there had been a G-M agreement or not. 

Mr. Anderson urged American management to use the same 
methods in mecting their employee-relations problems as they 
have down through the years in the development of new and 
better products and services 

We must employ these same talents in solving the critical 
problems of strikes and stoppages arising from short-term agrec- 
ments negotiated under pressure, he declared. Whether the 
ideas General Motors has advanced are the answer is not im- 
portant. It is important, however, that cach company meet its 
particular employee-relations problem with the same initiative 
and imagination that it has put to use so successfully in all 
other phases of its business 


Metal Recovery 


TRATEGIC metals from former wastes are helping to 
meet wartime demand, the February, 1951, issue of the 
Industrial Bulletin of Arthur D. Little, Inc., states 
For example, the Union of South Africa has recently agreed 
to sell to the United States and Great Britain the entire output 
of uranium recovered from gold ores. Almost all the gold 
ores of the region show small percentages of uranium com- 
Four recovery plants are planned, and production is 


Both old waste dumps 


pounds 
expected to begin in about 2!/» years 
and fresh ores will be treated 

Many of the huge slag dumps that accumulated around steel 
mills during the last war were combed for the masses of iron 
that sometimes escaped when the molten slag was run off 
One company recovered 150,000 tons of scrap iron in one year 
from such an operation. Dumps of iron ore, discarded in the 
days when only the highest-grade ores were shipped, are now 
being beneficiated by various means to increase the iron 
content. The Bureau of Mines is carrying on a program, now 
in the pilot-plant stage, to reclaim manganese from slag. An 
estimated 300,000 tons of manganese may be recovered an- 
nually, with a reduction of almost half our ore imports. 

The rise of the flotation processes, where finely crushed ore 
is treated with chemicals to make the minerals gather in a 
froth on top of the water, has caused re-examination of many 
dumps left by less efficient processes. During World War II 
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large accumulations of fluorite ‘‘tailings’’ and waste rock were 
treated in this fashion, with more than 90 per cent of the 
fluorite recovered. A somewhat older application of the tech- 
nique has been used in reclaiming cobalt, tungsten, and chrom- 
ium from grinding-wheel sludges. Lead, zinc, tin, and gold 
have also been recovered by flotation 

Slag fuming is also used to recover lead and zinc from waste 
piles. The desired metal is boiled up or “‘fumed"’ from the 
surface of a furnace load of molten slag. The vapor is then 
converted to metallic oxides and cooled to a solid or powder 
for further processing into finished metal. There are three 
such installations in North America now; the latest is for an 
800,000-ton accumulation of residue estimated to contain 26 
per cent zinc. 

Roasting of ore concentrates containing traces of the desired 
metal can result in concentrates thousands of times richer than 
the starting material. The richest source of rhenium is mo- 
lybdenite ore, which contains from 0.6 to 0.7 per cent molyb- 
denum and only 0.0001 to 0.05 per cent rhenium. The flue 
dusts from roasting contain up to several per cent of rhenium, 
and are the present source of supply. Rhenium is similar to 
tungsten and may be substituted for it in many applications. 

Germanium is similarly obtained, mainly as a by-product 
from smelters handling zinc ores containing traces of the 
element. It is expected that flue dusts and ashes resulting from 
the burning of coal containing germanium will in time be- 
come the most important source. Germanium is used in- 
creasingly in the electronics industry 

Flue dust was an important source of cadmium during the 
last war, but these reserves have now been exhausted, and 
cadmium is now obtained primarily as a by-product from the 
refining of cadmium-bearing zinc or lead ores. For many 
years a minor source of vanadium has been flue deposits ob- 
tained from burning oils, such as those from Venezuela, con- 
taining traces of the metal. Boiler scale from ships burning 
Venezuelan crudes also contains usable amounts of the metal, 
which is sometimes recovered 


Atomic Energy Report 


HE Ninth Semiannual Report of the Atomic Energy Com- 

mission issued in January, 1951, points out that the AEC 
has been occupied with two principal activities during 1950 
It has carried out the operation of all existing production and 
development facilities at full capacity. It has placed considera- 
ble emphasis on the completion of plans for new plant con- 
struction and expanded operations in order adequately to serve 
the nation’s interests in the years immediately ahead 

This program, probably-more than any other in the United 
States Government today, is carried on through contracts with 
private industry rather than by direct Government operation, 
the report states. The enlistment of a large and growing cross 
section of industry in the provision of business methods and 
scientific and engineering competence is one of the AEC’s aims. 

The report is made in two parts. Part 1 reports what can 
be described in an unclassified document about progress and 
activities in major programs of the AEC during 1950. The 
Joint Committee on Atomic Energy of the Congress is kept 
currently informed of progress and activities through classified 
reports and other communications and through consultations 
and hearings. 

Part 2 describes administration of the atomic-energy con- 
tracts—how programs are planned, contracts are administered, 
and controls established and executed to assure performance and 
to carry out the policies and purposes of the Atomic Energy 
Act of 1946 
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Steam Power Generation 


Improving Ship Propulsion Gears by 
Shaving, by H. W. Semar, Westinghouse 
Electric Corporation, Philadelphia, Pa. 
1950 ASME Annual Meeting paper No. 
50—A-146 (mimeographed 


IN 1942, at the instigation of the U.S 
Navy, a number of shaving machines up 
to 96 in. in diam capacity were applied 
to the production of gear units for the 
propulsion of naval vessels. Since that 
time the development of the process has 
continued and its use has broadened to 
include shaving of gears of the largest 
sizes used in merchant and naval ship ,; 
propulsion. 

Briefly, the shaving method is a cut- 
ting process, using a cutting tool and 
machine as do the standard hobbing and 
shaping machines. The tools them- 
selves, hobs, shaping cutters, and shav- 
ing cutters, have a basic similarity in 
thac their cutting edges are elements of 
single or multitoothed gears Geo- 
metrically, they are similar, differing 
only in the number of teeth and the 
number of cutting edges per tooth 
They are all basic involutes in themselves 
and they generate involutes by virtue of 
their rotation in relation to the rotation 
of the gear 

Shaving will make a good gear better; 
it will not make a good gear out of a poor 
one. The final shaved gear, in so far as 
certain fundamental clements are con- 
cerned, will be improved to establish a 
high quality level. In other respects, the 
quality level must be established by the 
preshaving process 

The application of shaving to larger- 
size gears introduced several new prob- 
lems. In smaller shaving machines, the 
work can be conveniently mounted on 
centers. With larger and heavier parts, 
however, it is necessary to support the 
gear on its own journals. This not only 
provides maximum rigidity, but insures 
that the rotation of the blank is true with 
respect to its journals 

Since the shaving cutter must be held 
in precise relation to the gear axis, the 
running clearance of an ordinary journa! 
bearing would be undesirable. A steady- 
rest type of support was suggested, 
which would give a rigid two-point sup- 
port to the journal, and in addition, to 
give full protection to the finished jour- 


nal from damage caused by chips and dirt 

In shaving smaller gears, it is the prac- 
tice to establish the final tooth thickness 
by the shaving operation; that is, the 
preshaving process allows material for 
shaving, but this amount need not be ac- 
curately controlled. The shaving op- 
eration simply continues until the final 
tooth thickness is established 

With larger gears, however, the best 
results have been obtained by shaving a 
minimum of material from the tooth 
faces. Consequently the shaving opera- 
tion continues just long enough to clean 
up the tooth faces to establish a con- 
tinuous shaved surface. Generally, 0.001 
to 0.002-in. reduction in tooth thickness 
is sufficient. The process therefore 
requires careful attention and inspection 
by the operator after cach pass 


. Stress and Deflection Tests of Steam- 


Turbine Diaphragm, by V. C. Taylor, 
Newport News Shipbuilding and Dry Dock 
Company, ag on News, Va. 1950 
ASME Annual Meeting paper No. 50— 
A-49 (mimeographed; to be published 
in Trans. ASME). 


THIS paper gives the results of tests 
made on a high-pressure and a low- 
pressure steam-turbine diaphragm. These 
diaphragms were subjected to loads 
which were applied uniformly along a 
semicircular arc. Data were taken on the 
deflection, reaction distribution, and 
nozzle vane stresses. The information 
derived from these tests is incorporated 
in a method for calculating diaphragm 
stresses and deflections 

The solution for the stresses and de 
flections in a turbine diaphragm is com- 
plicated by the fact that it is a split 
ring rather than a continuous ring. It 
is, however, necessary to split the dia- 
phragm into halves in order to facilitate 
the assembling of the turbine. The com- 
bination of the split diaphragm and the 
nozzle vane make a complex structure 

Four important factors that must be 
considered in the mechanical design of a 
steam-turbine diaphragm are 1) The 
deflection of the diaphragm due to steam 
loading, (2) the distribution of the re- 
action, (3) the stress in the nozzle vanes, 
and (4) inner and outer ring stresses. 
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Because of the complexity of the struc 
ture, any mathematical solution must be 
based on a simplification of the problem. 

The tests indicate that in most cases 
the deflection will be the limiting factor 
in diaphragm design. Wahl’s method 
gives deflections which are reasonably 
close for diaphragms with short vanes, 
but are too low for diaphragms with 
longer vanes 

The reaction distribution curve should 
be known or estimated before vane 
stresses can be calculated. This can be 
done by using Wahl’s method and dis- 
tributing the negative reaction over the 
adjacent diagram 

It is suggested that stresses in the 
diaphragm rings be calculated by taking 
a section through the center and cal- 
culating the difference (algebraic sum) 
between the moments produced by the 
steam loading and the reactions 


Intake-Tunnel Design for Condenser 
Circulating Pumps, by A. I. Ponomareff, 
Westinghouse Electric Corporation, Phila- 
delphia, Pa. 1950 ASME Annual Meeting 
paper No. 50—A-138 (mimeographed 


FOR many years low-speed horizontal- 
centrifugal pumps used for con- 
denser circulating-water service Being 
suitable for suction-lift operation, these 
pumps are usually located some 10 to 15 
ft above the intake-tunnel water level 
The long suction pipe and suitably de- 
signed suction chamber in the pump 
casing effectively climinate turbulence 
that might be present in the tunnel and 
produce uniform velocities at the entrance 
to the pump runner. While some oper- 
ating difficulties due to unsatisfactory 
intake-tunne] arrangement were  re- 
ported, they were few in number and did 
tunnel modifica- 


were 


not require extensive 


tions for correction of erratic operation 
of the pump 

The present trend toward more com- 
pact design of steam-power generating 
stations has resulted in a severe limita- 
tion of space for condensing-plant in- 
stallation. Space limitations and re- 
quirements for flood protection have 
influenced to a great extent the choice 
of the type and shaft arrangement of the 
circulating pumps. Most power-plant 
designers now select higher-speed ver- 
tical circulating pumps of the mixed- 
flow and propeller types. The increased 
use of high-speed vertical pumps ac 
centuated the importance of intake-tun- 
nel design. These pumps are designed 
for relatively high velocities and re 
quire uniform flow in the tunnel for 
satisfactory operation. 

The paper gives the basic requirements 
for the design of intake tunnels for high- 
specific-speed vertical pumps. Structural 
limitations and other considerations, 
however, at times prohibit the use of the 
ideal location and arrarigement of the suc- 
tion tunnel. The use of small scale models 
of pumps and intake tunnels permit the 
observation of flow patterns and evalua- 
tion of the hydraulic characteristics of 
the tunnels and their influence on pump 
performance. Corrective measures, de- 
veloped through the use of models, are 
successfully applied to the prototype to 
eliminate unsatisfactory tunnel char- 
acteristics 

Results indicate that vertical propeller 
and mixed-flow pumps, particularly in 
large sizes, are ideal for surface-condenser 
application. Their steep head-capacity 
curve is most suitable for parallel 
operation and frequently eliminates the 
necessity for priming apparatus. Satis- 
factory performance of these pumps, 
however, is dependent on uniform flow 
to the suction which makes the proper 
design of intake tunnels mandatory. 
The design of intake tunnel is so closely 
related to pump performance that co- 
operation between the pump manufac- 
turer and those responsible for intake- 
tunnel design is essential 


Lubrication 


Viscosity and Density of Lubricating 
Oils From 0 to 150,000 Psig and 32 
to 425 F, by Donald Bradbury, Rhode 
Island State College, Kingston, R. I., 
Melvin Mark, General Electric Company, 
West Lynn, Mass., and R. V. Kleinschmidt, 
Harvard University, Cambridge, Mass. 
1950 ASME Annual Meeting paper No. 
50—A-72 (mimeographed; to be pub- 
lished in Trans. ASME 


DURING the past two years the 
ASME Research Committee on Lubrica- 
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tion has sponsored work at Harvard 
University to obtain data over as wide a 
range of pressure and temperature as 
practicable, on the viscosity of a care- 
fully selected group of lubricants. The 
primary object was to obtain data which 
would permit correlation of the pres- 
sure-viscosity coefficient with the re- 
sults of friction and wear tests on actual 
machines. It was also desired to pro- 
vide data which would permit correla- 
tions of pressure-viscosity coefficient 
with other properties such as the tem- 
perature-viscosity coefficient and pos- 
sibly the compressibility. The origi- 
nal program involving some 42 speci- 
mens, is nearing completion, and a com- 
plete report will be published by the 
Committee as soon as practicable. This 
paper contains a brief description of the 
apparatus and methods employed, a few 
typical data to show the type of informa- 
tion which will be available, and a few 
correlations that have already appeared 
as a result of the work. 

A study of the empirical equations 
presented to date indicates that all had 
inherent limitations that would prevent 
extension to cover the data at the ex- 
tended pressure and temperature range 
now available. Even the equations 
presented in this paper are limited in 
range, although not enough information 
is yet available to make a complete study 
of the limitations. The indications are 
that the equations are good for petroleum 
oils within the range tested, but may not 
be very accurate for the lower pressures 
at temperatures much above 425 F. 
Tests on a synthetic lubricant of ap- 
plicability is somewhat narrower than 
for petroleum oils. 
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New Developments in the Italian Rayon 
Industry, by F. Perutz, Snia Viscosa, 
New York, N. Y. 1950 ASME Annual 
Meeting paper No. 50—A-145 (mimeo- 
graphed 


ITALIAN production of high-grade 
rayon cellulose from a domestic cane, 
Arundo donax, now totals 44,000 tons 
a year and is helping the Italian syn- 
thetic-fiber industry meet its difficult 
problem of acquiring raw materials. 

Snia Viscosa, an Italian firm, produces 
90 per cent of that country’s viscose 
rayon. Previously, rayon cellulose was 
obtained from northern fir and spruce 
grown in Norway, Sweden, Finland, and 
Canada. 

It was found that the cane Arundo 
donax, whose stalks were used as stakes 
in vineyards in Italy, was fully satis- 
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factory for the production of high-grade 
cellulose. This is a perennial plant with 
an annual production cycle and repro 
duces by the planting of shoots. This 
cane is capable of providing an annual 
output in wood many times greater than 
any conifers 

From a small initial production, this 
combined agricultural and industrial 
enterprise has been developed to its 
Present state 

Two other developments in the Italian 
rayon industry are reported 

For some years the carpet industry 
has been looking for artificial fibers that 
would give the same hand, soil resist- 
ance, durability, and springiness which 
can be obtained from natural fibers 
The synthetic material has given this 
industry a more staple product, both in so 
far as quality and price structure is con 


cerned and which, in extensive tests, 


Proper tzes 


The Creep and Stress-Rupture Testing of 
Steam-Boiler Materials, by J. B. Romer 
and H. D. Newell, The Babcock & Wilcox 
Tube Company, Beaver Falls, Pa 1950 
ASME Annual Meeting paper No. 5O0— 
A-129 (mimeographed 
PRESENT-DAY high efficiency and 

reliability of boilers is due largely to 

studies made during the past 25 years on 
the properties and behavior of metals 
under long-time exposure to stress at 
clevated temperatures 

Today, large boiler units may range 
in capacity up to 1,380,000 lb of steam 
per hr Superheat temperatures are 
crowding 1100 F at the turbine throttle 
with design pressure as high as 2600 psi 

Process steam is produced at the even 

higher temperatures of 1300 to 1500 F, 

but at lower pressures than in boilers for 

power gene ration 

Investigations of creep and _ stress 
rupture have led to the development of 
superior construction materials for the 

superheater and its headers and to im 

provements in those other parts which 

operate at lower temperatures, such as 
drums, steam and waterwall tubes, econo- 
mizer tubes, and piping 

For steam boilers the main concern 
is to select suitable materials which will 
provide sufficient long-time strength, 
as well as surface and internal stability 
of metal, to avoid failure or rupture with 
consequent outage ot equipment and eco- 
nomic loss 

Most of the creep tests conducted by 

B & W have been to determine steady- 

state creep under constant load and tem- 

perature, using solid tensile-type speci- 
mens. Where high precision was de 


has proved to be equal in all other re- 
spects to carpet wool 

The company has been successful in 
producing a fiber which has not been 
surpassed by any similar product in the 
world, and which is marketed under the 
trade name Novatex. The fiber is a blend 
of 10 and 18 denier and is usually used 
in lengths of 3 to 5'/2 in. Its special 
finish gives this fiber the crispness and 
smooth surface necessary for high soil 
resistance 

Another development is the spinning 
of high-count combed yarns made of 
viscose rayon. These fine yarns have 
been used in many fabrics in Italy where 
they replace combed yarns made out of 
Egyptian cotton. They are at present 
used by one of the most prominent manu- 
facturers of men’s suitings in this coun- 
try, a fabric which has been widely ad- 


vertised 


of Metals 


sired, specimens were of 10-in. gage 
lengths, while others for the higher tem- 
peratures, where uniformity of tem- 
perature and control is more difficult, 
were of 2 or 3-in. length. 

Metallurgical examinations of the 
creep specimens are made after creep 
testing. This procedure includes hard- 
ness and microscopic examination for 
surface condition and structural or phase 
changes in the metal as compared with 
the original untested material. Where 
sufficient gage length permits the neces- 
sary subsize specimens to be obtained, 
the mechanical properties and impact 
strength are determined and compared 
with the metal in its initial condition 
The relative stability of various mate- 
rials under stress and temperature have 
been thus ascertained for many prominent 
ferrous materials used in steam-boiler 
work. Stress has an accelerating action 
in inducing structural changes. This is 
quite pronounced in carbon steels with 
lesser effects in the more stable alloy 
Oxidation rates may be sharply 
increased under stress concentration 
This is a matter of considerable con- 
cern in dissimilar weld construction 

Present practice in B & W's creep labo- 
ratory is to run both creep and stress- 
rupture tests on a material to 10,000 
hr or longer at temperatures throughout 
its use range. Since boiler superheaters 
are generally expected to last more than 
100,000 hr, this test period of at least 10 
per cent of the service life is preferred 
Long-time tests will usually indicate the 
beginning of the third creep stage which 
ultimately leads to rupture 


steels 
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Stress-rupture tests are conducted to 
estimate the stress required for frac- 
turing the metal under prolonged load- 
ing. They are made by loading the 
specimens with stresses which will cause 
rupture of the specimens in time periods 
ranging from 100 to 10,000 hr, or more 
Longer-time rupture tests than 1000 hr 
are preferred in boiler work and over a 
range of stresses extending downward to 
those tending to bridge the gap between 
the creep test and the rupture tests 

Metals vary in high-temperature, 


strength, and ductility under stress to a 
great extent as influenced by a number 


of factors. (¢ omposition, manufacturing 
history, deoxidation, grain size, and 
structural condition all impose their ef- 
fects. Ata fast rate a metal may extend 
appreciably, whereas with slow rates and 
longer fracture times, it may suffer inter- 
granular fracture with little or no ap- 
parent deformation. The stiffer and 
more creep-resistant the metal is the 
more is this characteristic in evi- 
dence 


Heat Transfer 


Heat and Momentum Transfer Through 
Steam in Plain and Modified Annuli, 
by George W. Govier, University of Al- 
berta, Edmonton, Alberta, and Robert R 
White, University of Michigan, Ann Arbor, 
Mich. 1950 ASME Annual Meeting paper 
No. 50—A-81 (mimeographed 


HEAT-TRANSFER coefficients and 
friction factors are determined for super 
heated steam flowing in annuli formed 
between a 4.026-in-ID shell and a 1.500- 
in-OD tube, and three 1.500-in-OD 
tubes supporting extended surfaces of 
various types. The transfer section is 
15 ft long for the finned tubes. The Reyn 
olds number of the steam is varied from 
§000 to 102,000 over the temperature 
range of 294 F to 460 F at two pressures 
of 50 and 100 psi abs. Temperature 
differences between the heated inner tube 
and the steam vary from 30 F to 160 F 

The gas phase heat-transfer coef- 
ficients, based upon the total exposed 
surface, are found to range from 2.85 
to 26.2. From 6.6 to 59 per cent of the 
total heat transfer is accomplished by 
radiation. The convection heat-trans- 
fer coefficients are correlated by Dittus- 
Bozlter type equations using an equiva- 
lent diameter defined as the ratio of the 
free volume for flow to the total wetted 
surface. The pressure-drop data are 
correlated by relating the friction factor 
to a modified Reynolds number. These 
data are used to indicate the relative 
performance characteristics of the vari- 
ous types of extended surface 
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Heat Transfer to a Fluid Flowing Tur- 
bulently in a Smooth Pipe With Walls 
at Constant Temperature, by R. A. Sc- 
ban and T. T. Shimazaki, University of 
California, Berkeley, Calif. 1950 ASME 

50 —A-128 

published in Trans. 


Annual Meeting paper No 
mimeographed; to ie 
ASME) 


THE case of heat transfer to an in- 
compressible fluid of constant proper- 
ties flowing turbulently within a pipe 
having constant wall temperature has 
been investigated analytically. Heat- 
transfer coefficients were obtained by R 
C. Martinelli for the same flow conditions 
in a pipe having a linear variation of wall 
temperature obtained from a constant 
heat-transfer rate along the pipe length 
At low Prandtl numbers, such as ob- 
tained with molten metals, the ratio be- 
tween the coefficients for these two cases 
may become as low as 0.73, with the co- 
efficient for the constant wall tempera- 
ture case being the smaller of the two 

The Nusselt numbers obtained for the 
case considered can be obtained with an 
accuracy of +6 per cent from the empiri- 
cal equation 


4D (“ Po) Ne 
= 5.0 + 0.025 
k a 


for Prandtl numbers less than 1, 10 

The present results are in agreement 
with experimental data for a Prandtl 
number of 0.46 but data for lower 
Prandtl numbers are too meager to 
allow a discrimination between the con- 
stant heat rate and constant wall tem- 
perature Cases 


A Method of Measuring Local Internal 
Temperatures in Solids, by H. Dean 
Baker, Columbia University, New York, 
N. Y. 1950 ASME Annual Meeting paper 
No. 50—A-101 (mimeographed 


ACTUAL measurement of local inter 
nal temperatures of solid bodies can fur- 
nish knowledge of temperature distribu 
tions and can also provide means for the 
estimation of local heat-transfer rates 
This knowledge is often important in in- 
dustrial situations where, for instance, 
heat-transfer rates may affect the func- 
tioning of equipment and unsuitable 
temperature distributions may jeopard- 
ize machinery or unfavorably affect 
materials in process. Without a method 
of direct measurement, determinations of 
temperature distributions and heat-trans- 
fer rates are difficult and uncertain 

A widely applicable thermocouple 
technique therefore has been developed 
for the measurement of local internal 
temperatures in solids. This technique 
has been subjected to laboratory tests, 





SAMPLE INSTALLATION FOR THE MEASURE- 
MENT OF LOCAL TEMPERATURE 


which are described in the paper, as well 
as extensive service under industrial 
operating conditions. By choice of de- 
tails, the design can be made to a wide 
range of specifications 

The procedure always requires a 
small hole, a fine-wire couple, and ce- 
ment, or other filling between the wires 
and the parent body. 

Execution of such designs of cemented- 
in thermocouples occurs in the follow 
ing steps: (1) Locating and producing 
the hole, (2) preparing the junction, 3 
cleaning and filling the hole with cement, 
and (4) inserting the junction 

The diameter of the hole required by 
the design may be only slightly larger 
than the wire. The depth may be any- 
thing greater than the required length of 
immersion. For surface temperatures 
the hole may be parallel to the surface, 
or a groove may be used 

Installations may be performed in any 
material in which a hole of suitable di- 
mensions can be produced. Since a re- 
fractory cement is used, operating tem- 
peratures can ordinarily be as high as 
those permissible for the thermocouple 
materials 


Strain-Hardening and Softening With 
Time in Reference to Creep and Re- 
laxation in Metals, by A. Nadai, Pitts- 
burgh, Pa. 1950 ASME Annual Mecting 
paper No. 50—A-121 (mimeographed). 


ANALYTICAL expressions are formu- 
lated for describing the influence of 
strain-hardening, of the time rate of 
change of the flow resistance, and of re- 
covery strains on the creep and relaxa- 
tion of metals under uniaxial stress 
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The problems of the slow deformation 
or creep of metals under stress at high 
temperatures raise many questions of a 
metallurgical, a physical, and a me- 
chanical nature. Leaving aside a dis- 
cussion of the involved phenomena oc- 
curring in the lattice structure of the 
polycrystalline metals causing creep and 
fracture in metals after long exposure to 
stress at elevated temperatures, the inter- 
est of engineers has not subsided in a 
mechanical interpretation and treatment 
of these questions. Such a treatment is 
still required to correlate the results 
of the numerous long-time creep tests 
which have been made during the last 
20 to 25 years under varying conditions 
in industrial laboratories for supplying 
much-needed information to machine 
designers 

The mechanical theory of creep is 
concerned with the relations between 
stress, and clastic and permanent parts 
of the strains, the rates of the permanent 
strains, and the time at given tempera- 
tures 

In this paper cases of flow under uni- 
axial stress are considered only with a 
toward improving the correla- 
between tensile tests of various 


vicw 
tion 


types 


Relaxation of Stress in a Heat-Exchanger 
Tube of Ideal Material, by E. A. Davis, 
Westinghouse Electric Corporation, East 
Pittsburgh, Pa. 1950 ASME Annual Meet- 
ing paper No. SO—A-122 (mimeo- 
graphed ). 

RELAXATION is the redistribution 
and decay of the stress in a body in 
which a constant total strain is main 
tained. Under such circumstances any 
increase in plastic strain must be counter- 
balanced by an equivalent reduction in 
the clastic strain. Probably the most 
familiar example of relaxation is the 
decay of the stress in the bolts of turbine 
cylinder or steam-piping joints. How- 
ever, the redistribution and the decay of 
the shrink-fit stresses in turbine disks 
and the rolled-in stresses in heat-ex- 
changer tubes are also examples of re- 
laxation. Actually, these examples rep- 
resent true relaxation problems only if 
the flanges or the shafts or the tube sheet 
can be considered as rigid. In most cases 
the stresses in these parts are much iower 
than in the parts under consideration 
and hence the assumption of relaxation 
conditions is made. In the _heat-ex- 
changer tube sheet, for example, the 
minimum spacing between holes is 
usually about four times the tube wall 
thickness. This makes the average 
hoop stress in the tube at least twice 
that part of the tube-sheet stress that is 
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due to the tube rolling. Furthermore, the 
tube sheet material is usually much 
stronger than that used in the tubes 

Practically all relaxation tests are 
carried out on tensile specimens. There- 
fore very little is known about the effect 
of a state of combined stress upon the 
relaxation of materials. The present 
paper is concerned with the relaxation of 
a very simple ideal material in which the 
behavior under combined stress can be 
determined 

It was determined that for the ideal 
elasticoviscous material a rolled-in con- 
denser tube will relax at a slower rate 
than a tensile specimen For actual 
materials it would seem that the tube 
would relax still more slowly. In any 
event the tensile relaxation data offer a 
safe guide to the relaxation of the tube 
Based on the results of these calculations 
this same remark cannot be made for the 
relaxation of a disk on a shaft 

For the type of unloading and reloading 
in present heat-exchanger tubes, the re- 
laxation is not much affected by reload 


ing 


Expanded Tube Joints in Feedwater 
Heaters and Heat Exchangers, by F. F 
Fisher and G. J. Brown, The Detroit Edison 
Company, Detroit, Mich 1950 ASME 
Annual Meeting paper No. 50—A-124 
mimeographed 


THE making of expanded tube joints 
in tube sheets of unfired pressure vessels 
is discussed. Present-day practice of 
rolling-in such tubes is reviewed and 
information gained from installing, re 
testing, and repairing many 
heat exchangers is pre- 


tubing, 
types of 
sc nted 

It is recommended that the optimum 
degree of expanding be determined by 
tests conducted in advance of actual roll- 
ing operations and that the informa- 
tion so obtained be recorded and made 
available to others. Preference is given 
to the automatic relay-operated tech- 
nique for uniform tube rolling 

It is proposed that tube joints be short 
ened to a minimum; and that with thick 


THREE STAGES OF TUBE ROLLING 


tube sheets, the unrolled portion of the 
joint be sealed by lightly rolling a short 
section of tube, preferably with auto- 
matic tube-rolling devices. The same 
method is preferred when rolling tubes 
to specific design instructions, because 
manual rolling-in does not produce 
specified results with certainty. Non- 
ferrous tubes rolled into steel tube 
sheets with a joint length of 2!/2 in 
have proved satisfactory. Tube-hole 
clearance should be kept to a minimum 
The drilling of smaller than conven- 
tional holes in the support plates of 
heaters and condensers provides an ef 
fective means for elimination or re- 
duction of tube vibration and consequent 
tube wear 

As to finish, it was pointed out that 
rolled joints are primarily friction 
joints and that their holding strength 
depends upon the pressure and roughness 
between the contacting surfaces. On 
the other hand, pressure tightness is 
best obtained by use of smooth contact 
surfaces. For example, relatively rough 
tube holes can be used in heat-exchanger 
work if the tubes are much softer than 
the tube sheet. But if the tube material 
is hard, greater movement is produced be 
tween the contacting surfaces, and the 
axial flow of tube metal may shear or 
smooth off any roughness of the tube 
hole. For this reason the tube holes in 
boiler construction are reamed cylindri- 
cal and smooth and the reinforcing 
grooves are placed near the zone of 
minimum movement of the tube metal 

In order to bring out the full strength 
of a joint without undue distortion or 
damage to the tube sheets and headers, 
the tube metal should be softer than thar 
of the tube sheets or headers 
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Particular attention should be paid 
to the sequence of rolling-in tubes in 
order to reduce to a minimum, or to 
eliminate entirely, stresses caused by 
the clongation incident to tube ex- 
panding 


Notes on a Theoretical Basis for the 
Design of Tube Sheets of Triangular 
Layout, by I. Malkin, Foster Wheeler 
Corporation, New York, N. Y 1950 
ASME Annual Meeting paper No. 50— 
A-120 (mimeographed 


THERE are a variety of heat exchang- 
ers which function by means of a great 
number of tubes, enclosed in a shell or in 
a casing, and properly fixed in tube 
sheets. A tube sheet is a plane plate of 
constant thickness with circular holes 
for connection with the tubes 

An approximate analytical procedure 
for determination of the elastic surface of 
tube sheets under bending is presented 
The procedure derived has been used 
successfully for several years as a basis 
for design of tube sheets of the fre- 
quently applied triangular pitch. The 
design formulas developed in the paper 
underwent experimental tests with prac- 
tically satisfactory results. A descrip- 
tion and detailed discussion of the ex- 
perimental work is also given in this 
paper 

A circular tube sheet on three-point 
supports 120 deg apart has three ad- 
vantages, namely, the problem has an 
exact solution; the boundary conditions 
can be realized easily and accurately 
statistically determined problem); the 
solution is known both for the uniformly 
distributed and centrally applied con- 
centrated load 
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The Liquid-Coupled Indirect-Transfer 
Regenerator for Gas-Turbine Plants, 
by A. L. London, Mem. ASME, and W. M. 
Kays, Jun. ASME, Stanford University, 
Stanford, Calif. 1950 ASME Annual Meet- 
ing paper No. 50—A-89 (mimeographed ; 
to be published in Trans. ASME). 


THE advantages of a liquid-coupled 
indirect-transfer-type gas-turbine plant 
regenerator relative to the conventional 
direct-transfer-type are given. The in- 
direct system consists of two units, one a 
hot gas-to-coupling liquid exchanger, 
and the other a coupling-liquid-to-com- 
pressed-air heater, together with the 
necessary circulation system for the 
coupling liquid. One of the liquid-metal 
alloys possessing a high heat-transfer 
coefficient, a low freezing point, and 
a high boiling point might prove to be 


suitable as a coupling liquid. As an ex- 
ample, the sodium-potassium eutectic 
alloy might be practical 

Design studies are presented to give an 
idea of the geometry of indirect-type re- 
generators for four different gas-turbine 
cycles. One of these cycles may be con- 
sidered as typical of a conventional, 
open-cycle central station or marine 
plant, the second is like the first only it is 
a closed supercharged cycle, the third is a 
locomotive plant, and the fourth is an 
aircraft turboprop system. 

The development of the indirect-type 
liquid-coupled regenerators, it is pointed 
out, hinges on the availability of a good 
coupling fluid. 

Granting that such coupling liquids 
will be developed, the indirect-type re- 
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EXPLODED VIEW OF AN INDIRECT-TYPE GAS-TURBINE REGENERATOR 
FOR A 5O000-sHP PLANT 


generator possesses substantial geo- 
metrical advantages over the direct 
type. Significant simplifications of the 


machinery arrangement and gas and air 
ducting are possible, which are particu- 
larly advantageous in the gas-turbine 
locomotive and aircraft turboprop ap 
plications 

The pumping power required to cir- 
culate the coupling liquid is small and 


the piping sizes are moderate. Like- 
wise, the increase in total heat-transfer 
arca for the indirect versus direct-type 
regenerator is relatively minor 

Fabrication costs for liquid-to-gas 
transfer surfaces with fins on the gas 
side, as used in the indirect-type, may 
prove to be substantially smaller than 
for gas-to-gas surfaces requiring fins on 
both sides, as in the direct-type re- 
generator 

The theory of coupled exchanger sys- 
tems presented in this paper may prove 
to be of use in a number of applications 
other than the gas-turbine regenerator 
as specifically considered here 


Review of Combustion Phenomena for 
the Gas Turbine, by D. G. Shepherd, 
Jun. ASME, Cornell University, Ithaca, 
N. Y. 1950 ASME Annual Meeting paper 
No. 50—A-96 (mimeographed; to be 
published in Trans. ASME 


DESIGN data for combustion in gas 
turbines is negligible when compared 
with that available for the other major 
components—the compressor, turbine, 
and heat exchanger. These components, 
if conservatively designed, can be relied 
upon to give a performance close to that 
expected, whereas even a conventional 


combustion chamber roquires extensive 
development and testing under both 
simulated and operating conditions. Al- 
though combustion is a separate self- 
contained process with no other func- 
tions to consider, the stringent require- 
ments with respect to space, weight, 
and power loss, together with the com- 
plex chemical, physical, and aerodynamic 
phenomena involved, combine to render 
it a formidable problem. Such data as 
exist at the present time may be divided 
into three groups: 


1 Very meager statistical data from 
existing gas turbines, such as combustion 
intensity and fractional pressure loss 

2 Information on combustion be- 
havior in analogous circumstances, ¢.g., 
in oil and gas furnaces, spark and com- 
pression-ignition engines. 

3 Empirical data on general com- 
bustion phenomena, which of recent 
years is being reconsidered in the light of 
reaching an understanding of the basic 
mechanism of combustion by funda- 
mental studies of the physical chemistry 
of ignition, flame propagation, and 
burning 


It is this last group which holds the 
most promise for the gas-turbine engi- 
neer. At the present time it presents a 
rather unwieldly mass of material which, 
although being expanded rapidly, is 
only beginning to shed light on the 
complex problem of burning a mixture of 
hydrocarbons in a turbulent high-veloc- 
ity stream of air. The combustion 
engineer is confronted with a large body 
of scattered information which often ap- 
pears to be remote from the practical 
design of a combustor, and it is the pur- 
pose of this paper to attempt a brief sur- 
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vey of some of this fundamental in- 
vestigation and to correlate it with 
existing combustion-chamber perform- 
ance. 


ASME Transactions for 
March, 1951 


THE March, 1951, issue of the Transactions 
of the ASME, which is the Journal of Applied 
Mechanics (available at $1 per copy to ASME 
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Solution to the Rolling Problem for a 
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19 

A Superposition Analysis of the Turbulent 
Boundary Layer in an Adverse Pressure Gradi- 
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Gas Turbines in Naval Applications’ 


Comment By P. D. Gorn, Jr.” 


The remarkable progress of the gas 
turbine during the past few years after 
its near-dormant state since its early 
conception is due to the great strides our 
research engineers have made in perfect- 
ing the components, permitting increased 
temperatures and pressures, and increas 
ing the efficiency of these components 
This progress has now brought the gas 
turbine to that state of efficiency which 
permits its use in those applications 
where weight and space are at a premium. 

The authors’ résumé of the history of 
the gas turbine and the Bureau of 
Ships’ development efforts prove that 
this prime mover has been given much 
earlier recognition than have new types 
in the past. The reciprocating steam 
plant was made commercially available 
in 1712, due to the efforts of Newcomen 
Despite the obvious superiority of steam 
over sail, it was not until 1793 thar 
Robert Fulton produced the first steam 
vessel Again, in 1884, Parsons and 
De Laval introduced the steam turbine; 
however, its first naval application was 
not until 1897. The Diesel engine, 
available in 1892, was not adopted by 
the marine engineer until 1910. The 
first commercially available gas turbine 
appeared in Switzerland in 1938, and, in 
1947, was successfully propelling a Brit 
ish naval vessel. Today ten gas-turbine 
propulsion plants are in the process of 
manufacture or test for marine use 

The reason for the relatively rapid 
acceptance of the gas turbine by the 
normally conservative marine enginect 
is the versatility of form of which it is 
capable without abandoning relatively 
good fuel economy. In aircraft use it 
is, above all else, the lightest prime 
mover per unit of propulsive thrust 
available, and its mechanical simplicity 
has enabled it to meet rigorous aircraft 
standards of reliability at the same time 
In electric power-generating stations, 
its economy and reliability are para 
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mount—in this field, it has approached 
the Diesel in specific fuel consumption 
Between these two extremes, that is, the 
simple cycle with minimum specific 
weight for short life at high temperature 
on the one hand and complex cycle with 
minimum fuel consumption and long 
life at moderate temperature on the 
other, there lies an almost infinite 
choice of cycles and arrangements capable 
of showing, in any one arrangement, 
superiority in at least the one charac- 
teristic which is paramount for the 
application at hand. 

The writer would like to express ap- 
preciation to the authors for their in- 
teresting report to the technical public 
of the gas-turbine activities of the 
Bureau of Ships, and for the stimulating 
suggestion which they have placed be 
fore us. It is believed that the gas 
turbine installation such as the authors 
propose using for their combined plant 
could be put on full load in about 30 
seconds after starting from cold. If this 
is true, then this feature merits emphasis 
in the application proposed by the 
authors. When lying at anchor or 
cruising in a location susceptible to air- 
craft or submarine attack, instant readi- 
ness of full power must be assured in the 
naval plant. The gas-turbine arrange 
ment proposed would result in a worth- 
while fuel saving by climinating the 
high fuel costs in maintaining the 
steam plant in a ‘‘stand-by"’ condition 

One characteristic required by the 
naval power plant and of less impor- 
tance to other applications is low noise 
level. It is suggested that the authors 
comment on the relative noise level 
between this and other prime movers, 
and on the present efforts toward noise 
suppression 

The engineering highway is so broad 
that it is difficult to stay in the middle 
of the road. It is difficult to be both 
enthusiastic and conservative. Both, 
however, are necessary, and it is the 
writer's belief that the authors have 
indicated that they are guilty of neither 
overenthusiasm nor ultraconservatism. 
We must agree with them that the gas 
turbine is now available as a very useful 
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tool for the naval design engineer for 
special application. 


Comment By R. M. Hazen? 


The foresight and perseverance of the 
Navy in pursuing the development of the 
gas turbine for aircraft has contributed 
materially to the present dominant 
position of this type power plant in air- 
craft propulsion. In other power-plant 
fields the gas turbine still finds itself 
facing stiff competition from Diesel 
and steam prime movers and also perhaps 
the natural distrust of “‘new fangled"’ 
power plants. This excellent paper ful- 
fills a definite need in showing the ex- 
tended possibilities of the gas turbine 
when its special characteristics are 
recognized and properly exploited. 

The scheme of operating several smaller 
units in parallel for a given power re 
quirement offers many advantages. By 
cutting out a suitable number of units 
with decreased load, the problem of 
part-load economy is effectively solved. 
The advantages from standpoine of 
reliability and battle damage are obvious 
Where the bulk of operation is at one 
quarter to one-third maximum power, 
as in the destroyer example cited, the 
over-all installation life can be increased 
substantially by the obvious expedient 
of alternating load between units. The 
specific power-plant weight, in general, 
increases for the very large sizes so that 
the installed weight of the multiunit 
arrangement might not be very different 
from a single large unit. The size effect 
on component efficiencies is not likely 
to be significant beyond sizes of 5000 
6000 hp. The feasibility of clutching 
arrangements and rapid starting of one 
unit from another has already been 
demonstrated on aircraft-type turbines. 

The writer concurs that blade cooling 
must be considered in any long-range 
development program for the gas tur- 
bine. Air-cooling presents considerably 
fewer problems than liquid-cooling, and 
shows promise of permitting 500-600 F 
increases in turbine-inlet temperature. 
It should not be overlooked, therefore, 
even for marine applications. In order 
to take advantage of the near maximum 
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temperatures which may be possible 
with liquid-cooling, considerable con- 
current development of other components 
such as combustion chambers and high- 
pressure compressors will be necessary. 
A casual survey of the problems en- 
countered in keeping clean the various 
liquid heat exchangers in naval and indus- 
trial service will verify that liquid sys- 
tems can become fouled unbelievably 
Whereas the fouling of surfaces exposed 
to low temperatures merely reduces 
effectiveness, the local fouling of metal 
surfaces subjected to the high tempera- 
tures encountered in gas turbines would 
easily cause ‘destructive overheating 
The liquid passages in some parts of a 
gas turbine would defy convenient clean- 
ing It is altogether probable that the 
ultimate design may use both air and 
liquid-cooling as found advantageous 
for various parts. 

With regard to the reasons given by 
the authors for retaining the steam power 
plant as the base-load unit of their 
composite propulsion system, one 
other potential advantage might be 
cited 

During periods the gas turbines are 
operating, the fuel economy of the steam- 
turbine unit might be improved by using 
the heat in the gas-turbine exhaust to 
supplement the boiler, superheater, or 
feedwater heater of the steam plant. 
This would, of course, be subject to 
appraisal of the net weight increase and 
possible difficulties from fuel residues in 
the turbine exhaust. However, it ap- 
pears to this writer that the future 
potential of the closed-cycle gas turbine 
is limited because of the serious metal- 
Jurgical and structural problems as- 
sociated with the hot-gas heat exchanger. 
In this respect it seems subject to some- 
what the same limitations as that more 
common ‘‘closed system, i.c., 
the modern steam turbine. The problem 
of compressor fouling would better be 
attacked directly through development of 
suitable filters or rapid cleaning methods, 
such as periodic introduction of a cleans- 
ing agent at the compressor inlet. The 
has shown considera- 
with air- 


cycle"’ 


latter technique 
ble promise in 
craft turbines 
The authors mention their expectation 
that much higher pressure ratios will 
be required in future designs. The 
theoretical advantages of higher pres- 
sures and temperatures must be adjusted 
to the fact that greater leakages will 
occur when such conditions exist in this 
class of rotating machinery. The prob- 
lems of sealing against such leakages 
are likely to be among the more difficult 
ones encountered in the projected de- 
velopments. This adds emphasis to 


connection 


the thought that a large share of atten- 
tion should be paid to the regenerative- 
cycle gas turbine, in which pressure 
ratios even lower than now used in jet- 
propulsion turbines are a distinct ad- 
vantage from the _ thermal-efficiency 
standpoint. It also shows less sensitivity 
to part-load operation. The large gains 
in thermal efficiency alone that it makes 
possible should justify continued work 
on the regenerator component. 


Comment By M. L. Irevanp, Jr.‘ 


The authors’ proposal! of a naval power 
plant using conventional geared stcam- 
turbine drive for cruising speeds and 
gas-turbine booster units to produce 
maximum power appears to offer great 
possibilities for reducing the weight and 
space requirements for high-powered 
naval propulsion units. 

It is assumed that considerable study 
has been given to obtaining the maximum 
possible output from the steam-turbine 
plant in order to reduce the number of 
gas-turbine units required to develop 
maximum power. The authors mention 
9000 shp per shaft as the maximum 
output of the steam-turbine plant. The 
power at the 20-knot cruising speed, 
where it is desired to obtain maximum 
economy from the steam-turbine plant, 
is not stated, and it would be appreci- 
ated if the authors could furnish this 
value. 

It would appear that a maximum out- 
put of 2.5 to 3 times the economy rating 
could be obtained without seriously 
affecting the maximum economy per- 
formance 

The following factors will determine 
the maximum overload capacity: 


a) First-stage shell pressure. At the 
maximum capacity this could be carried 
up to about 90 per cent of the inlet pres- 
sure with a suitable number of stages 
by-passed 

b) Condenser and exhaust annulus 
capacity. The over-load capacity of 
these elements can easily be permitted 
to triple the economy rating, pro- 
vided an increase in back pressure is 
accepted. 

For example, if the designed back pres- 
sure for the economy rating is 1.5 in., 
there would be practically no increase 
at all in exhaust volume flow at the 
maximum power condition if the back 
pressure were increased to 4.5 in. The 
actual performance with no change in 
circulating-water quantity would cor 
respond more nearly to 3 in. abs pres- 
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sure, and a 50 per cent increase in ex- 
haust volume flow. 

(c) Turbine-blade and wheel stresses, 
critical speeds, etc. The turbine speeds 
for 150 per cent overload will be about 
35 per cent above the economy rating 
speeds. The extent to which such an 
overload requirement would increase the 
weight of the turbines would of course 
depend upon detail design studies. 
However, it is believed that the weight 
increase, as compared to a turbine unit 
designed for, say, 25 per cent overload, 
would be small and probably less than 
that required to obtain the same increase 
in power through the use of additional 
gas-turbine booster units 

(d) Reduction gears. The design re- 
quirements for the reduction gears would 
probably be based upon the maximum 
power condition with gas-turbine booster 
units in use so that the overload rating 
assigned to the steam turbines is un- 
likely to affect the reduction-gear design 
as regards weight and space. 

An improvement in the authors’ ar- 
rangement would result if it should be 
tound possible to provide a steam-turbine 
unit capable of continuous operation at 
15,000 shp per shaft, leaving 15,000 shp 
to be developed by the gas-turbine 
booster units at maximum power. Con- 
sidering current advances in the rating 
of aircraft gas-turbine units, it would 
appear entirely practicable to develop 
this power in two aircraft-type gas- 
turbine units. 

Such an arrangement would simplify 
the physical and operating complexity 
inherent in the use of five units as pro- 
posed by the authors. 

Another factor which should be con- 
sidered with regard to the multiple 
booster units proposed by the authors is 
that, in times of emergency, such units 
must be immediately available for opera- 
tion at maximum power. Under such 
conditions the vessel must carry the 
necessaty maintenance and operating 
force to insure this instant availability. 
The use of fewer booster units appears 
to require a smaller operating force with 
attendant saving in weight and space 
requirements for living spaces. 

The authors state that they have great 
confidence in the possibilities of liquid- 
cooling as a means of increasing the inlet 
temperature for gas-turbine plants. It 
would be appreciated if, within the limits 
of security, the authors could describe 
briefly the mechanics of the type of 
liquid-cooling arrangement they have 
in mind 

It is believed that the ideas proposed 
by the authors will stimulate further 
design studies leading to advances in 
the art 
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Comment By R. V. Kieinscumipt® 


It is a great pleasure to greet former 
colleagues in the Bureau of Ships, and 
to compliment them on their excellent 
and thought-provoking paper. It is 
also heartening to find that naval officers 
are still speaking out their convictions, 
even to the extent of prophecy, in new 
and unknown fields. The writer is most 
fortunate in being able to read between 
the lines many of the things which sub- 
stantiate their predictions, which se- 
curity prevents them from disclosing. 
Although in the main the writer agrees 
with their conclusions, there are a few 
places where his own opinions differ 
from theirs. 

The authors state, **. . . the next large- 
scale project . should . . . be com- 
posed of elements which are available 
in fully developed form at present." 
This was of course the basis of the origi- 
nal wartime projects. The writer is 
firmly convinced that we must develop 
the gas-turbine plant as a whole, in an 
integrated design. To patch it up out 
of available components would seem to 
be a waste of time and moncy under peace- 
time conditions. The aircraft gas tur- 
bine is an example of what can be done 
with an integrated plant. Of course, 
the conditions were entirely different 
from those for a naval plant, but they 
were no less severe. Again, quoting: 
“The wealth of literature available on 
the subject of the selection of the opti- 
mum cycle . * seems overoptimistic. 
It is true that there is a considerable 
number of papers dealing with one cycle 
or another, but they have never, to the 
writer's knowledge, been put on a strictly 
comparable basis, nor have the full 
potentialities of several possible cycles 
been explored. The writer is now 
engaged in an extensive computation 
project, attempting to show the charac- 
teristics of some 30 different types of 
cycle, over a wide range of every pos- 
sible variable. This has already shown 
that high temperature is not the only 
method of obtaining high efficiency, and 
there is a serious question whether it 
is the simplest. Of course, any cycle 
can be improved by increasing the maxi- 
mum temperature, but for normal] ship 
propulsion the writer doubts if tem- 
peratures above 1800 F will be required 
for many years. He is particularly 
hesitant about backing any extensive 
development of liquid-cooling, although 
granted that it would be desirable, in 
view of the problems and complications 
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encountered in the Holzwarth turbine, 
which depended upon liquid-cooling, 
and which used a thermodynamically 
excellent cycle. In stating this belief 
there is no intention of opposing in any 
way experimental work on liquid cool- 
ing. 

The proposed combination steam and 
gas-turbine plant is interesting. It is 
suggested, however, that it be com- 
pared with a pressure-fired boiler plant 
which it is believed will give equal or 
better performance and some simplifica- 
tion of operation. Furthermore it is 
believed that the free-piston gas genera- 
tor offers the simplest solution at least 
for moderate power, and very high- 
efficiency cruising power plants. The 
writer also is still convinced that wet 
compression must be a factor in the 
ultimate high-efficiency constant-pres- 
sure gas-turbine plant. 


Comment sy W. H. Law*® 


The authors present a very interesting 
paper on studies being made by the Navy 
Department in connection with the adap- 
tation of the gas turbine for propulsion 
of combatant ships, and, reading be- 
tween the lines, considerable effort is 
being made to find a suitable solution 

The writer belongs to that group 
which believes in more conservative 
design. Having had considerable ex- 
perience, particularly on propelling ma- 
chinery, which extends through two 
major wars, it would seem that the 
prime importance in the time of war is 
continuous performance of the main 
propelling machinery without break- 
down. The paper gives the impression 
that advantages may be obtained by 
using main propelling machinery of a 
more or less expendable type The 
writer disagrees with this idea, since 
procurement of replacements may _be- 
come very difficult in case of another 
war, and although perfectly feasible in 
time of peace may be a very serious mat- 
ter if machinery of this type were adopted 
for major combatant vessels. 

It should be noted that great progress 
has been made in the past few years and 
is being made at the present time in 
development of main steam propelling 
machinery which will meet the require- 
ments listed by the authors. It is 
believed, however, that the idea of 
weight-saving may be carried too far, 
thereby sacrificing reliability of opera- 
tion. The writer would suggest that 
consideration be given to weight saving 
in hull structure as well as machinery. 

The authors indicate turbine-inlet 
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temperatures of 1900 and 2500 F 
It would be interesting to know what 
safe maximum temperature has _ been 
reached on the laboratory sets which 
have been tested during the past 6 or 8 
years for any extended period. 

It is believed that the combination of 
gas turbines and steam turbines has some 
merit for merchant shipping when size 
and weight is not of prime importance; 
however, although this arrangement may 
appear the ultimate from a theoretical 
point of view, it is questionable how it 
would work out from a practical ap 
plication standpoint on combatant ships 

It is believed, however, that certain 
advantages may be gained in saving of 
weight and space by the use of boiler 
plants with combustion under pressure, 
and it would appear that a boiler plant 
of the “‘Velox’’ type would offer ad 
vantages which should not be 
looked. It is understood that a plant of 
this type would probably include a gas 
turbine to operate the compressor 
However, it is felt that provision could 
be made to replace this plant with the 
conventional steam plant if operating 
experience would warrant this change 
without involving replacement of the 
main propelling machinery. It would 
be interesting if the authors have any 
information on developments along these 
lines. The manufacturer of this type of 
plant claims that a unit of this type used 
for stand-by duty on land with a capacity 
of 10,000 kw was started up from cold 
condition and paralleled within 7 min, 
and the full load was attained within 
10 min with automatic control and opera 
tion, with one man in attendance 

In view of increased attention by the 
Navy Department to noise level it would 
be interesting to know how the plant 
proposed would compare with the con- 
ventional steam plant. It is the writer's 
opinion that the water-borne noises 
created by the propeller are of much 
more magnitude than the noises from 
machinery spaces. 

The matter of air inlet and duct work 
is also of concern to the writer. It 
would be interesting to know how this 
matter will be taken care of in the plant 
proposed by the authors, in so far as it 
relates to .he ship's structure. 

It would seem that the development of 
high-speed submarines as rumored may 
change the layout of the curve indicated 
in Fig. 1 of the paper. The authors’ 
ideas on this point would be interesting 

In conclusion it appears that the 
development of the gas turbine has not 
progressed far enough to warrant making 
concrete recommendations of plant lay- 
out at the present time. The writer will 
agree that this may be possible at a 
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future time; how near or far is a question 
However, it now appears that with the 
advent of atomic power, developments 
along this line may bring about a re- 
vision of ideas on ship propulsion. 


Comment By C. H. Metas? 


In general, the writer agrees with the 
authors. It would seem that potentially 
the gas turbine has real promise for a 
varicty of marine applications but that 
considerable development will be re- 
quired before any number of gas tur- 
bines will be in regular service supply- 
ing propulsion power afloat. If it is 
accepted that this type of prime mover 
has promise, it follows that the Navy 
should undertake to advance the de- 
velopment of gas turbines of a type 
adapted to the unique requirements of 
naval propulsion. This requires that 
we concern ourselves equally with the 
following criteria: 


a) Weight of machinery plus fuel for 
a given cruising radius (which takes 
account of plant efficiency 

5) Reliability 

c) Simplicity. 

(d) Construction requirements (which 
embraces matcrials and manufacturing 
facilities required for a large construc- 
tion program). 

Sometimes, from the point of view of 
the man at the test bed, it seems that 
during the preliminary design stage and 
the period which might be termed 
“selling the idea,’ the first of the fore- 
going items (size and efficiency) receives 
an emphasis out of proportion to the 
value which will be put upon it by 
operators who are concerned much more 
with reliability and simplicity. For 
this reason it is essential that the pro- 
tagonist of any new device avoid so 
emphasizing efficiency as to obtain a 
machine which, when put into service, 
will perform in such a manner that the 
operator will hope that he never sees 
another. In this connection it is ap- 
propriate to point out that, although 
the substantial improvement in efficiency 
associated with the extraction (regenera- 
tive) cycle is well recognized, very few 
naval vessels employ this cycle which 
entails the relatively minor complication 
of extraction apparatus, high-pressure 
feed heaters and air heaters—all in com- 
mon use ashore and in the merchant 
marine. 

It seems that those interested in the 
gas turbine must be careful to advance 
along sound lines, slowly consolidating 
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the gains and making sure that what- 
ever is installed afloat gives good 
promise of not embarrassing them in 
regard to reliability and _ simplicity. 
The steam plant of today is a competitor 
which will be hard to dislodge. It has 
promise of further improvement, al- 
though now embodying the product of 
the best thought of hundreds of the 
foremost mechanical engineers of the last 
half century. It has many ardent ad- 
mirers. Boilers, which are by far the 
heaviest components in a steam plant, 
can be reduced in weight substantially 
if pressure-firing and forced circulation 
are accepted. 

Concerning the authors’ figures on 
weight savings associated with the 
30,000-shp combined  steam-and-gas- 
turbine plant: It is stated that, in an 
all-steam plant, the weight of ma- 
chinery uniquely associated with pro- 
pulsion is 16 lb per shp. It is further 
stated that the combined steam and gas 
plant described will produce a net 
saving of 260 tons in{propulsion equip- 
ment. If the writer's calculations are 
correct, this figure of 260 tons looks 
rather high. 

Starting with an all-steam plant of 
60,000 shp the ‘“‘propulsion weight,”’ 
authors’ figures, will be 


60,000 
2240 


using the 


16 X = 428 tons 


Now the plant is altered in the follow- 
ing fashion: 

Half the boilers are removed. 

Five gas turbines and one steam tur- 
bine replace one somewhat larger steam 
turbine. 

The reduction gear is replaced by a 
larger gear with five instead of two 
pinions and with a complicated frame. 

Size of auxiliaries and condensers is 
reduced somewhat and the net savings 
estimated are 260 tons out of 428. It 
would appear that a figure between 100 
and 125 tons would be more likely. 
Furthermore, if a steam plant of 1940 
vintage is being compared with a com- 
bined plant of 1952 vintage, the 
improvements now being made in 
steam power equipment are being dep- 
recated. 

In any case, however, a reduction in 
machinery weight of the order of 100 
tons combined with substantial fuel 
savings is an important gain. 


ComMENT BY Oscar W. Scuey*® 


The efficiency and the power output of 
engines, referred to in this paper, in- 
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crease with the expansion ratio and the 
temperature of the working medium. 
Because the heat is applied directly to 
the working fluid in the gas turbine and 
not indirectly as in the steam turbine, 
the gas turbine has greater potentialities 
for high efficiency and power output than 
the steam turbine. The efficiency of the 
gas and steam turbine is about the same 
at about 1100 to 1200 F, the maximum 
temperature for present-day steam tur- 
bines, whereas gas turbines are now 
operating at inlet gas temperatures of 
1500 F, or slightly higher. Further- 
more, if cooling is provided for the hot 
blades, a gas turbine can be operated at 
appreciably higher temperatures than 
1500 F. It is the writer's opinion, 
based on a large amount of analytical 
and experimental results, that present- 
day gas-turbine inlet temperatures can 
be increased greatly by the use of air- 
cooling, but liquid-cooling will be more 
desirable for obtaining very high tem- 
peratures 

Figs. 1, 2, and 3 of this discussion, 
show what can be gained theoretically 
in operating gas-turbine engines at high 
pressure ratios and temperatures. In 
addition to the conditions noted in the 
figures, the calculations are based on 
instantaneous specific heat; that is, 
variable y. Fig shows that the 


FIG. 1 SPECIFIC POWER OUTPUT AT SEA 

LEVEL WITH VARYING TURBINE EFFICIENCY 

Compressor efficiency, 0.90; combustion 

efficiency, 0.95; pressure loss through burner, 
0.05; no heat loss.) 


specific power output will increase from 
128 to 320 hp as the turbine-inlet tem- 
perature is increased from 2000 to 3000 
F. If the temperature is increased to 
3500 R, the specific power increases to 
437 hp, about 240 per cent for the same 
weight of working fluid. The horse- 
power values in each case are taken at 
the optimum pressure ratios. 

Fig. 2 shows the fuel consumption for 
the same conditions as the power curves 
in Fig. 1. Fig. 3 shows composite 
curves of results presented in Figs. 1 
and 2, in which the specific power is 
plotted against the specific fuel con- 
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SPECIFIC FUEL CONSUMPTION AT SEA LEVEL WITH VARYING TURBINE EFFICIENCY 


Compressor efficiency, 0.90; combustion efficiency, 0.95; pressure loss through burner, 
0.05; no heat loss 


FIG } CROSS-PLOT OF BRAKE SPECIFIC 


SPECIPIC 
VARYING 


FUEL CONSUMPTION AND BRAKE 


POWER AT SEA LEVEL WITH 


EFFICIENCY 

Compressor efficiency, 0.90; combustion 

efficiency, 0.95; pressure loss through burner, 
0.05 l 


TURBINE 


no heat loss 


sumption for temperatures of 2000 and 
3000 R The effect of component ef 
ficiency turbine of compressor) at any 
given inlet temperature is small at pres 
than 8; the effect in 
creases appreciably as the pressure ratio 
These 


direction in 


sure ratios less 


is increased curves show very 
decidedly the which the 
greatest gain can be obtained, and in 
dicate the remarkable potentialities for 
high extremely low 
specific fuel consumption. No type of 
power plant encouraging 
possibilities for combining high power 
and low specific fuel consumption as the 
gas-turbine engine operating at high 
pressure ratios and high temperatures. 
To those who are inclined to be more 
conservative in their thinking, the 
writer would suggest that they take a 


very powcr and 


offers such 


realistic view in the light of the progress 
that has been made during the last 10 or 
15 years. We now have compressors of 


about 85 per cent adiabatic efficiency, 


and turbines a few per cent higher; 
these values are about 10 per cent higher 
than could be obtained 15 years ago 
In the same period, heat-resisting alloys 
have improved to the extent that tem 
peratures at least 300 F higher can be 
obtained. Furthermore, the aircraft in 
dustry, the military, and other govern- 
ment establishments are expending a 
effort in research and de 
on centrifugal, axial, and 
Turbine research 
and development is also being prosecuted 
vigorously A large amount of energy 
is also being expended on turbine cooling 


tremendous 
velopment 
supe rsonic Ce om pressors 


fruitful and 

The authors have kept abreast 
of current research and development 
work and rightfully recognize the ad 
vantage of applying the gas-turbince 
engine to naval propulsion. 

There is a great deal of research and 
development work to be done before we 
willsave a high-pressure-ratio and high 
temperature gas-turbine engine, but let 
us direct our efforts along these lines in 
order that the time may be reduced 
We are very fortunate in one respect 
that the fundamental information ob 
tained on compressors and turbines and 
turbine cooling in developing aircraft 
power plants can be used for power plants 
In the next few 


with very encouraging 


results 


in naval propulsion 
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years we will see a gradual increase in 
pressure ratios and temperatures 

Liquid and air-cooling of gas turbines 
has been in progress for some time 
Air-cooling has been most intensively 
investigated for aircraft power plants 
Hollow blades, blades with inserts, 
finned blades, and blades of porous ma 
terials are being investigated. The re 
sults obtained indicate that turbine 
cooling should enable us to operate at 
appreciably higher temperatures than 
now employed with small cooling losses 
Cooling also provides a means of con 
serving strategic materials and obtaining 
more dependable power plants 

The arrangement proposed by the 
authors should give a very flexible power 
plant that should make it possible to 
operate cach unit near the design point, 
a very important consideration for maxi- 
mum performance 

The authors are to be congratulated 
for their advanced thinking on naval 
power plants. 


Comment By C. R. Wacrer® 


The brief reference to the early history 
and development up to the present time 
is based upon facts and needs no com- 
ment 

The authors list “Special Require 
ments for Gas Turbines to Make Them 
Suitable for Navy Combat Ships." 
The five special items listed plus the 
four items common to customary ship 
power plants certainly give the engineers 
something at which to “‘shoort.”’ In 
the writer's opinion, the problem under 
item (B) *‘Maneuverability,’’ is by far 
the greatest challenge. Maneuverability 
when applied to Navy ships not only 
means maneuvering the ship in the har- 
bor but means a power plant that must 
be used intermittently to supply power 
for the propeller over its entire speed 
range both ahead and astern. It also 
means that the power plant must be able 
to stop for a long or short period and at 
all times be ready for maximum power 
practically instantaneously. For this 
type of service the experience gained with 
stationary power plants has little value 
Marine steam turbines presented the 
same problem 20 years ago when steam 
pressures and temperatures advanced 
from those previously considered normal. 
The problems increased materially when 
we approached the steam temperatures 
of 800 to 900 F which are now being 
used. The gas turbine with 1500 F 
adds to these complex problems. 

A gas-turbine power plant using any 
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one of the cycles presently under con 
sideration must include three major 
components; the compressor, the com- 
bustor, and the turbine. Each one must 
be of a type which will give an efficiency 
equal to or surpassing that considered 
acceptable for present commercial ap 
plication. The writer believes the com 
pressor end needs the greatest attention 
in so far as operating characteristics and 
efficiency are concerned, to make it 
suitable to fit into a gas-turbine power 
plane for Navy combat ships. Of the 
rotating type of compressor the mixed 
flow shows possibilities. The writer's 
company for years has been experiment- 
ing with this type of compressor and now 
has under construction two sizes; 25,000 
cfm and $0,000 cfm, each one built with 
three stages, giving a compression ratio 
of 6to 1. These units operate without 
intercooling, and the expected efficiency 
and flatness of the operating characteris 
tics should make them suitable for gas 
turbine application. A special single 
stage mixed-flow compressor has given 
a pressure ratio of over 7 to 1 with an 
efficiency of 72 per cent. We are also 
experimenting with an entirely new type 
of compressor based upon advanced 
studies in aerodynamics 

A compressor to fit 
marine power plant must possess char 
acteristics that maintain high efficiency 
over a wide range of flow so that opera 
tion in the pulsating zone is avoided 
Recent research and experimentation 
have considerably widened the operat 
ing range on experimental units, but 
much more experimental work remains to 
be done 

The gas-turbine component is still in 
need of much lengthy and costly research 
and experimentation. The present stat« 
of the art is such that a gas turbine for 
marine service can be designed for and 
operated for extended periods of time 
at 1300 F initial temperature. The units 
that have already been built in this 
country and abroad definitely indicate 
that they must be handled with ‘‘kid 
gloves’’ with reference to starting and 
stopping, and would not fulfill the 
authors’ special requirements. Further 
research will be needed in connection 
with distribution of metal masses and 


into a Navy 


cooling 

The authors seem to have decided that 
liquid-cooling offers the best solution 
In the writer's opinion this is disputable 
Reciprocating airplane power plants de 
veloped during the last war faced the 
same disagreement among engineers and 
designers; namely, whether liquid- 
cooling should be used in preference to 
air-cooling. The fact remains that up 
to the present time the famous Pratt & 


Whitney Wasp Major engine is still in 
production and is still using air-cooling. 
Both experimental and theoretical studies 
have proved that air-cooled turbine 
blades have maintained satisfactory lower 
mean and maximum metal temperatures. 
In a recently published book by Professor 
Schlaifer he mentions ** one of these 
eventually accumulated 1000 hours of 
running time with inlet temperatures of 
1800 F."". The turbine wheel Professor 
Schlaifer refers to was of the centripetal 
type where the wheel and buckets were 
machined from a single forging of ATV; 
alloy using internal air-cooling. The 
use of liquid-cooling would add consider- 
able complications, and it should be 
avoided until air-cooling is shown to 
be inadequate. 

The data furnished in the paper out- 
lining the maximum power demand in 
function of ship life is very interesting 
and may prove a very important refer- 
ence for material selection, but it will 
not lessen the problem of designing a 
large-output gas turbine. New design 
complications to take care of tempera- 
ture variations will occur when operat- 
ing a sufficient length of time to reach 
sustained temperature levels. Using an 
open cycle a 30,000-hp gas-turbine plant, 
with present limited knowledge, will 
need approximately 450,000 cfm, re- 
quiring inlet ducts equal to one 100-in 
pipe. 

Before considering a gas-turbine power 
plant for a destroyer or other combat 
ship, it would seem more practical to 
concentrate first on a power plant for an 
auxiliary ship using less horsepower and 
somewhat easier operating requirements, 
and in that manner gain needed operating 
experience before tackling a ‘‘super-job."’ 

The combination steam-and-gas-tur- 
bine propelling plant discussed by the 
authors is indeed a very interesting one, 
but it is felt that its possibilities barely 
scratch the surface of the potentialities 
of a combination cycle. To use the 
steam cycle in “‘parallel’’ with the gas- 
turbine cycle, at least from the point of 
view of fuel economy, is not nearly as 
attractive as using the gas-turbine cycle 
in “‘series’’ with the steam cycle. One 
possible arrangement of the in-serics- 
type combination cycle, which has 
already been explored experimentally, 
consists of pressure-fired boilers in which 
the gas turbine, in addition to driving 
the boiler supercharging compressor, 
develops a substantial net power output 
This arrangement permits operation of 
the gas turbine at relatively low tem- 
peratures, and was, therefore, a logical 
one at the time when much less was 
known about making a gas turbine 
suitable for operation with high initial 
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temperature by means of blade cooling 
Today the art has progressed to the 
point where initial temperatures for gas 
turbines can be used which result in 
exhaust temperatures sufficiently high 
to permit a compound cycle where the 
gas turbine operates at the higher tem- 
perature level and the initial tempera- 
ture of the steam cycle corresponds to 
the exhaust temperature of the gas tur- 
bine. This latter compound cycle of- 
fers thermal efficiencies of the entire 
plant of the order of 40 to 50 per cent 
far surpassing the thermal efficiencies 
possible with either the gas-turbine 
cycle or the steam cycle alone, or that 
of the reversed arrangement (steam 
cycle followed by gas cycle). 

It is not too difficult to visualize an 
arrangement of the afore-mentioned gas- 
in-series-with-steam cycle which achieves 
the result that the authors consider im- 
portant for the steam-parallel-gas cycle 
discussed in the paper, namely, the pos 
sibility of operating the steam plant for 
starting, mancuvering, or in emergency, 
independent of the gas turbine. For 
this purpose, the steam boilers (which 
are designed normally to convert the 
heat from the exhaust gases of the gas 
turbines into steam) can be provided 
with a separate burner arrangement so 
as to be fired as self-contained boilers, 
if necessary. 

Dr. Morosoff,"° chief gas turbine 
engineer with the author's company in 
Stockholm, has analyzed the combined 
steam-and-gas cycle and has provided 
sufficient thermodynamic calculations 
and curves to permit a close study. The 
figures indicate that the total fuel con- 
sumption of a ship requiring above 6000 
shp would be less than 0.4 Ib per shp 

The writer is fully in accord with the 
authors in the ultimate aim—that is, a 
gas-turbine power plant permitting initial 
temperatures of 2500 F or higher—but 
a great many steps will have to be taken 
before we reach this goal. At the pres- 
ent time, personally, he would not cen- 
sider a gas turbine suitable for a Navy 
combat ship. The gas turbine is pri- 
marily a high-speed constant-flow ma- 
chine and does not lend itself to the 
type of power plant to meet the authors’ 
specifications. Just as a reminder, the 
steam-turbine era started in 1886, and to 
date, after 64 years, the geared-turbine 
marine power plant has only reached 
850 F, and no suggestion has been made 
to raise this to 1300 F. Solving the 
problem of maneuverability is believed 
to be the answer. 


'©“Gas Turbine-Steam Turbine for Ship 


P-opulsion,’’ by Dimitry Morosoff, Marine 
Engsneering and Shipping Review, vol. 55, May, 
1950, pp. 40-47. 
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No study or development to approach 
the authors’ specifications can be under- 
taken by any one manufacturer who in 
our economic setup is working for a 
living, but it should be undertaken by a 
government agency, assisted by the com- 
bined efforts of industry 


Comment By R. C. Atten'! 


The authors are to be congratulated 
on a frank and instructive paper which 
contains numerous suggestions that in- 
dicate the possibilities of a favorable 
approach to the problem of propelling 
fighting ships of the Navy by gas tur- 
bines. Of particular value are the load 
and fuel-time curves given in Figs. 1 and 
2 of the paper, which show clearly the 
service requirements of naval propulsion 
machinery and which also indicate the 
opportunities for weight and space oc- 
cupancy reduction made possible by the 
appropriate consideration of life cycle 
under the high power conditions 

In the opening section of the paper the 
Allis-Chalmers gas turbine installed at 
the Experiment Station at Annapolis is 
mentioned. The Annapolis turbine tests 
have been the source of a great deal of 
valuable design information. One of 
the most important experiences was the 
development of the 16-25-6 Timken 
alloy, the determination of effective 
welding processes for the joining of 
disks of this material into a spindle 
structure, and the securing of blades to 
these disks by welding 

Other important experiences include 
the effect of cooling air on stationary 
elements, and particularly the dif- 
ficulry of introducing cooling air in 
relatively heavy structures without set- 
ting up undesirable permanent deforma- 
tions. The experience with cooling on 
the Annapolis turbine has indicated the 
direction in which designs must be im- 
proved in order to make use of the 
higher operating physical properties of 
the spindle materials available at lower 
temperatures while at the same time 
avoiding stress cycles in moving and 
stationary parts that might lead to un- 
desirable permanent deformations 

The work at Annapolis also further 
emphasized the difficulties involved in 
building labyrinth seals which may 
safely rub under high-temperature con- 
ditions 

The authors direct attention to the re- 
quirements imposed on gas-turbine de- 
signs by the wide range of loads and 
speeds needed for the successful opera- 
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tion of naval propulsion plants. While 
the operating conditions in naval propul- 
sion practice are quite different from the 
corresponding requirements imposed on 
stationary power plants, and other 
classes of power units, the design prob- 
lems involved in aeronautical, locomo- 
tive, and stationary gas-turbine plants 
also include unusual operational specifi- 
cations which in many respects impose 
restrictions on the design comparable 
with the problems that face naval pro- 
pulsion-unit constructors 
Concerning maneuverability, the light- 
weight gas turbines for aircraft have 
demonstrated their ability to be started 
quickly, loaded, and stopped through 
many cycles without damage. The 
presently considered gas-turbine cycles 
with the operating pressures considerably 
lower than necessary for high-efficiency 
steam plants offer substantial advantages 
where the machinery is subjected to 
rapid changes of load and temperature 
In spite of the high temperatures in- 
volved, the low cycle pressure makes 
possible the use of stationary casing 
parts that are relatively thin when 
compared to high-pressure steam-turbine 
Methods are available for 
rapidly expanding high- 


practice 
supporting 


temperature parts to insure the radial 
expansion of such elements concentri- 


cally 

Regarding the economy of strategic 
materials, the authors properly direct 
‘attefition to this problem as turbine 
designers employ alloys which contain 
high percentages of such clements as 
columbium, cobalt, tungsten, and others 
which are difficult to get in time of peace 
and still more so during a war. On the 
other hand, gas-turbine builders are 
forced by economic pressure to direct 
their peacetime efforts toward the elimi- 
nation, to the maximum practicable 
extent, of the expensive and strategic 
materials. The commercial pressure on 
the cost of gas-turbine apparatus dic- 
tates that power-generation plants us- 
ing such turbines have to be produced 
at a cost that is competitive. Commer- 
cial developments in this direction will 
be of direct aid in the construction of 
marine propulsion plants 

The authors mention the item of 
accessibility or case of maintenance 
It is the writer's opinion that mainte- 
nance is one of the most important prob- 
lems confronting the gas-turbine user 
In aircratt, propulsion units are removed 
from the airplane and replaced by a 
spare. If the maximum value of the gas 
turbine in the way of weight and space 
reduction is to be utilized in marine 
propulsion, units may well be built so 
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that major maintenance will be by re- 
placing a propulsion unit in a ship. 

Concerning the comments on the vari- 
ous material studies at Annapolis and 
the Massachusetts Institute of Tech- 
nology, it is desirable to mention here 
the great assistance rendered by various 
branches of the Government in providing 
manufacturers who are working on con- 
tracts for high-temperature rotating ap- 
paratus with reports of metallurgical 
research and development, particularly 
on high-temperature alloys. The wealth 
of information derived from these re- 
ports has been supplemental to the pri- 
vately financed research, and has helped 
in many instances to provide informa- 
tion not otherwise available and at the 
same time essential to the projects under 
development. 

The authors mention a considerable 
number of projects under way represent- 
ing the design efforts of the gas-turbine 
manufacturers in this country. It is 
the writer's opinion that the importance 
of securing seagoing experience with a 
gas-turbine plant should not be under- 
estimated. It is highly desirable that 
two types of gas-turbine plants be built 
and placed in service at the earliest pos- 
sible date, one of the geared type con- 
nected to a reversible propeller instead 
of the ahead and astern elements ¢m- 
ployed in steam practice. The second 
plant should be of the electric-drive 
type. In view of the possibilities of- 
fered by the gas turbine for naval equip- 
ment, the writer can visualize no better 
expenditure of public money than to 
have built a plant of cach of the two 
types mentioned, followed by the exten- 
sive operation at sca with the ships so 
equipped 

The British Admiralty has installed a 
unit of the aircraft type on a coastal 
patrol boat and as a result they have ac- 
quired some actual operating experience 
with a marine gas-turbine plant. 

In constructing such plants for in- 
stallation on shipboard, it is believed 
that an operating temperature of 1500 F 
can be adopted with an acceptable 
factor of reliability. Considerable ex- 
perience has been acquired on turbines 
operating up to this temperature 

There is current speculation concern- 
ing plants to operate at temperatures in 
the region of 2000 F with gas or liquid 
cooling. Tests have been reported with a 
wheel of low-quality material at 2000 F 
although in that test the efficiency was 
relatively low. Comprehensive analyses 
have been made of turbine designs based 
on the mathematical treatment of the 
cooling problem. These developments 
indicate future promise in the direction 
of higher efficiency cycles but without 
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definite schedules for early application of 
the advanced principles involved. The 
writer believes that it is imperative to 
get at least two gas-turbine propulsion 
plants in operation at sea at the 1500 F 
initial temperature level in order that 
extensive surveys may be made over a 
considerable period of time on all phases 
of the operation of this class of ap- 
paratus. 

The description of the combined gas 
and steam-turbine plant indicates that 
there is great merit in a power unit of the 
type described with the possibility of a 
substantial reduction in space and 
weight. On the other hand, it would 
appear that the plant is complicated by 
the introduction of the steam-power 
machinery that must, under full power, 
operate in parallel with the gas-turbine 
elements. It is the writer's feeling that 
such a plant could be built with ac- 
ceptable reliability and efficiency with 
gas turbines throughout. 

Gas turbines for cruising conditions 
can be designed and built to operate on a 
relatively high-efficiency cycle which 
will include regeneration and_inter- 
cooling, and possibly reheat. 

The use of free-piston gas generators 
is mentioned as an interim possibility in 
relation to the operation of cruising com- 
ponents. This type of gas generator has 
been under development for many years, 
and it is believed that here also effective 
steps should be taken to demonstrate the 
reliability and practicability of mul- 
tiple arrangements of small high-fre 
quency free-piston compressors. These 
offer, in principle, a means of building 
cruising or auxiliary elements in which 
gas turbines may be employed for low 
powers at higher efficiency than is read- 
ily obtainable in the simple cycle gas- 
turbine plant with rotating elements 
throughout. 

It is also believed that the authors are 
entirely correct in recommending the 
continuance of experimental work at 
initial temperatures in the region of 
2500 F through the use of cooling for 
the hot turbine parts. It is not the 
writer's opinion that a good answer for 
the designer will be readily availabic 
in the near future through the cooling 
of blades and disks. On the other hand, 
it is believed that continued develop- 
ment has an excellent chance of bring- 
ing to light desirable design practice in 
these directions. 

The last paragraph of the paper men- 
tions compressor fouling. The closed 
cycle is a possible means of avoiding 
this difficulty but probably not neces- 
sary. It is well known that the main 
difficulty with such a cycle is the great 
size and weight of the heat-transfer 


elements. The writer is fully in agree- 
ment with the authors when they point 
out that continued study should be 
directed toward the discovery of heat- 
transfer elements of higher capacity 
than now available. Success in this 
direction will have innumerable ap- 
plications. 

At the present time the designer is 
faced with the need of quite compre- 
hensive specifications for conditions 
under which full power is to be de- 
livered. If allowances are made for 
compressor fouling, higher atmospheric 
air temperatures, and lower barometric 
pressures, the unit will provide power 
beyond full rating when compressors 
are clean, and air temperatures are lower 
and,the barometer is higher. Variable- 
angle compressor blades have been used, 
and wet compression has been pro- 
posed. Future application studies must 
take full account of the various factors 
involved in determining the design ca- 
pacity for propulsion service 


Autuors’ CLosuRE 


The authors wish té express their 
deep appreciation for the thoughtful 
discussions which were prepared con- 
cerning this paper, including not only 
those discussions which were read at the 
time the paper was presented, but those 
which could not be included owing to 
lack of time 

We are particularly grateful for Cap- 
tain Gold's stimulating comments. That 


kind of encouragement and confidence 


has been one of the necessary ingredients 
of our own enthusiasm. 

The question of relative noise level 
was raised by Captain Gold, and in con- 
nection therewith we wish to state that 
we believe that no very serious dif- 
ficulry will be encountered in control- 
ling this feature to the complete satis- 
faction of everyone concerned through 
use of suitable intake and exhaust silenc- 
ers and other noise-suppression devices 
which the Bureau of Ships is investi- 
gating. Support of this contention is 
to be found in the published report!? of 
the ‘‘smooth, almost silent performance” 
of the British gas-turbine-powered launch 
Torquil. We can cite the fact that the 
noise level for one small gas turbine re- 
cently developed under a Bureau of 
Ships contract was reduced from 120 
decibels to 80 decibels with comparative 
ease and without significant loss in 
power or efficiency. 

Mr. Hazen’s comments are certainly 
pertinent and thought-provoking. We 
most assuredly agree with him that air 


12 *Two Gas Turbines in a 60-Fe Launch,”’ 
The Oil Engine and Gas Turbine, vol. 18, Sep- 
tember-October-November, 1950, pp. 170-171. 
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cooling presents fewer problems than 
liquid cooling and that it should not be 
overlooked even for marine applications. 
We agree that for the time being and for 
the immediate future, air cooling should 
be utilized to the fullest extent. How- 
ever, the fact that liquid cooling presents 
many difficult problems should not deter 
us in our quest for satisfactory solutions 
thereof. As Mr. Schey pointed out in 
his discussion, the gains to be realized 
from the utilization of very high tem- 
peratures and high pressure ratios are of 
such a spectacular nature, particularly 
with regard to those features of specific 
power (that is, available output per 
unit of weight and space required), 
fuel economy, and, very importantly, the 
economy of air through-put for which 
ducting must be supplied, that almost 
any amount of effort is justifiable in 
order to achieve them by liquid cooling. 
With high pressure ratios, the tempera- 
ture of the air which is to be used for 
cooling is itself rather high to allow it 
to perform a proper cooling function. 
We agree with Mr. Hazen's comment 
that the problems involved in the utiliza- 
tion of higher pressure ratios are many, 
varied, and tough; however, as Mr. 
Hazen’s own record attests, the progress 
which has already been made in gas tur- 
bines has not been made by dodging or 
ducking tough problems, and we do not 
believe that now is the time to begin 
ducking them 

Mr. Ireland requested the value of 
shaft horsepower which we used to 
represent the 20-knot cruising speed at 
which maximum economy is desired. 
We would like to quote the round figure 
of 5000 hp per shaft for that speed. The 
power required will, of course, depend 
upon loading, condition of bottom, 
special features of the underwater body, 
and so forth. 

We agree with Mr. Ireland that much 
can be done with the steam plant in the 
direction of “‘overloading’’ to make it 
suitable for higher power with the reten- 
tion of maximum economy at the 20-knot 
point, and we most assuredly intend to 
take advantage of the design schemes 
which he suggests. However, the upper 
figure of steam-turbine output was chosen 
as a limitation of boiler, piping, and 
pump sizes as much as it was for turbine 
and condenser sizes. 

Mr. Ireland expresses the opinion that 
fewer booster units would require a 
smaller operating force with attendant 
saving in living-space requirements. 
Inasmuch as the operation of the gas- 
turbine units would be entirely auto- 
matic and the control would be from 
the single main throttle station where 
one man would operate the entire unit 
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in much the same manner as the throttle- 
man operates an existing all-steam plant, 
we cannot agree that a smaller number 
of people would be required for a smaller 
number of booster units 

Commodore Kleinschmidt expresses 
the thought that we should develop the 
gas-turbine plant as a whole in an inte- 
grated design rather than to “‘patch it 
up ou: of available components.’’ We 
most heartily agree with the Commodore 
in this respect. The statements in the 
paper to the effect that the plant which 
we proposed could be assembled within 
the framework of existing knowledge 
and already developed equipment ap- 
plied to the basic components rather 
than the finished product. Most as- 
suredly the gas turbines which are de- 
veloped for this installation should be 
tailor-made for this specific job, but it is 
our contention that we now have the 
cloth, the thread, the buttons, the sew- 
ing machine, and the skilled tailors re- 
quired to put this desired suit of clothes 
together 

The Commodore's objections to liquid- 
cooling are understood. As previously, 
stated, we believe that the advantages to 
be gained are worth the effort in the find- 
ing of suitable solutions to the very con 
siderable problems involved 

We are indebted to Mr. Allen 
extricating us from the difficulties created 
by Mr. Law's inquiry regarding the 
maximum gas temperature attained on: 
laboratory sets. We gratefully accept) 
his stated figure of 2000 F, adding only 
that it is not the maximum attained 

Mr. Law suggests the study of pressure- 
fired combustion as a means of decreas- 
ing weight and space of propulsion 
equipment. We should like to assure 
him that very serious consideration has 
been given, and is now being given, to 
this type of installation. The Velox 
boiler has many advantages, as do many 
other types of high-pressure combustion 
boilers. These advantages are being 
explored with vigor by the Bureau of 
Ships. No doubt considerable improve- 
ment in existing steam plants could be 
realized through the use of pressure-fired 
combustion steam generators, but con- 
siderable development is required before 
suitable reliability will be attained 

Commander Meigs questions the esti 
mated weight saving which 
was quoted as a possibility. We hasten 
to admit that the figure used is subject to 
question, since it is the result of simple 
arithmetic based upon specific weights 
quoted in the paper rather than a thor- 
oughgoing weight analysis of a modern 
plant. We will agree that the final sav- 
ing in weight for the installation will be 
less than the 260 tons quoted, but we 


for 
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nevertheless contend that the final saving 
will be substantial and greater than 100- 
125 tons 

In connection with Mr. Schey’s dis- 
cussion, we should like to express our 
special gratitude for the new and hitherto 
unpublished information which he pre- 
sented. This information confirms our 
thoughts about the advantages of high 
pressure ratios and high temperatures 
with great authority. We are reas- 
sured by Mr. Schey’s support of the gen- 
eral philosophy underlying our pro- 
posals. 

Mr. Waller states that a great deal of 
effort should be concentrated upon the 
development of suitable compressors and 
we should like to agree with him heartily 
in that comment. He also states shat 
in his opinion we should concentrate 
on a power plant for auxiliary ships of 
less horsepower and somewhat easier 
operating requirements before tackling a 
“super job." In this connection we 
should like to emphasize that the very 
attractive advantages offered by the 
combined steam and gas-turbine plant 
may not be realized in a plant wherein the 
percentage of total power required for 
normal cruising condition is appreciably 
higher than that existing in high- 
powered naval vessels. 

Mr. Waller also mentions another ar- 
rangement for combining steam and gas- 
turbine elements so as to gain a sig- 
nificant improvement in fuel economy 
Such an arrangement is definitely worthy 
of study and serious consideration 

Mr. Allen's mention of the importance 
of low maintenance for any naval pro- 
pulsion plants coincides with our own 
estimate of the situation and perhaps ex- 
plains our basic preference for the simple 
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open-cycle straight-through gas turbine. 
It is of interest to note that, in a study 
of certain available gas-turbine engines 
of from 50 to 1600 shp output, the heavi- 
est part requiring lifting for minor or 
routine maintenance was found to be the 
compressor rotor assembly of the 1600-hp 
unit which weighed only about 130 Ib 
We agree that optimum weight and 
space reduction can be accomplished 
only by adoption of the principle of re- 
placement when major maintenance is 
required. This is a practical course in 
view of the light weight of the com- 
plete units. For the variable-speed 
(or ‘‘split-wheel’’) engines referred to in 
our paper, we propose further to reduce 
the maintenance replacement time by 
incorporating a flexible quick-disconnect 
fitting between the gas-producer and 
power-output sections so that the former 
only may be replaced, leaving the out- 
put section undisturbed in its alignment 
with the output reduction gearing. 

Action is being taken to provide the 
comprehensive naval gas-turbine specifi- 
cation which Mr. Allen requests. It 
will specify standard ambient conditions 
of 29.92 in. of mercury and 80 F and 
probably will not, at least initially, re- 
quire allowance for component fouling. 

The authors are deeply gratified by 
the interest shown in the subject dis- 
cussed, and express their sincere appre- 
ciation of the fine criticisms, both posi- 
tive and negative, which have been 
thoughtfully advanced. 

R. T. Smmpson.* 
W. T. Sawyer.'* 


13 Commander, U. S. N., Norfolk Naval 
Shipyard, Portsmouth, Va. 

‘4 Commander, U. S. N., Bureau of Ships, 
Navy Department, Washington, D. C. 


Forest-Products Research 


ComMMENT BY Henry Cepper! 


The author has presented such a con- 
vincing case for increased research in the 
forest products industries'’® that no at- 
tempt will be made to supplement his 
arguments. Instead, a brief explanation 
will be given why the whole forestry 
profession has a valuable stake in in- 
creased wood research 

In any consideration of the utilization 
of wood, particularly in the form of 
lumber or lumber products, we must 
never forget the * kind’’ of resource with 

8 Society of American Foresters, Washing- 
ton, D. C. 

‘6 “Postwar Developments in Forest-Prod- 
ucts Research,"’ by C. A. Rishell, Mecuanicat 
Enotneerinc, vol. 72, October, 1950, pp 
805-808 


which we have to deal. The transition 
from old-growth to second-growth tim- 
ber has been going on for three centuries 
and is nearly complete; roughly 80 per 
cent of the forest area of the United 
States is now second growth. 

Silviculcural research is going forward 
in every major forest type to determine 
how second-growth stands and planta- 
tions should be managed so as to produce 
the largest volume and highest quality 
of timber. 

We know that certain second-growth 
hardwoods—ash, elm, hickory, and oak, 
for example—yield a higher quality and 
stronger wood than old growth. Gener- 
ally, however, second growth is de- 
cidedly inferior to old growth because of 
smaller size, wider sapwood, coarser 
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texture, and other reasons. Moreover, 
practically all second growth is lower 
both in quality and in volume than the 
original stands 

Thus, as the remaining stands of old 
growth continue to shrink, the forest- 
products industrics must of necessity 
depend for their raw-material supply on 
lower-quality second growth. In conse- 
quence, we must face the fact that our 
utilization practices will have to be 
adapted to the use of low-grade timber 

Forest-products research is just as 
important to forestry as is silvicultural 
research. New developments in manu- 
facture, such as in laminating and in 
plywood, permit the utilization of species 
that would otherwise be unsuited be- 
cause of size and quality. In short, 
species formerly unused because of the 
density and strength of the natural 


wood will be increasingly utilized in 
modified form 

To sum up, two kinds of forest-prod- 
ucts research can have a significant in- 
fluence on improved forest management 
throughout the United States, namely, 
(1) research in the characteristics and 
properties of second growth of all species; 
and (2) research in utilization techniques 
to use low-grade timber more efficiently, 
and with less wastage both in the woods 
and in the mill. 

Comparable to the Wood Industries 
Division of this Society is the Division of 
Forest Products of the Society of Ameri- 
can Foresters. The foresters appreciate 
the opportunity to meet with the engi- 
neers. Through such meetings and 
through the exchange of knowledge, our 
two societies, working together, can do 
something which we both recognize is 
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desirable, but which each working alone 
cannot accomplish; that is, to secure 
extensive industry participation in both 
basic and applied research aimed at the 
more efficient—and _profitable—utiliza- 
tion of wood. 

The Society of American Foresters is 
grateful also for the splendid co-opera- 
tion rendered by this Society through the 
operations of the Joint ASME-SAF Com- 
mittee on Equipment Development. This 
joint committee, organized at the request 
of the foresters to obtain more efficient 
tools and equipment for forest-fire con- 
trol, has been in existence for five years 

Through the combined efforts of the 
engincers and foresters, numerous studies 
are going forward under the guidance of 
the committee for the improvement of de- 
vices necessary for the conservation of 
the nation’s timber resources 
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Reflections of a Physicist 


a Puysicisr. By Percy Wil- 
liams Bridgman. Philosophical Library, 
Inc., New York, N. Y., 1950. Cloth, 
51/4 X 81/2 in., xii and 392 pp., $5 


REFLECTIONS OF 


Reviewep By Jesse OrMoNnpROYD' 


I oun book consists of a collection of 
twenty-two papers written by Dr 
Bridgman in the twenty years which lie 
between 1929 and 1949. The book takes 
its title from the fifteenth paper of the 
collection which is headed ‘Science and 
Freedom Reflections of a Physicist." 
If the reader wants to know what the 
man is who speaks to him, this paper 
should be read first. The paper con- 
tains some of the remarks made by the 
author at a dinner held in January, 1947, 
to honor him as the recipient of the 
Nobel Prize in Physics in December, 
1946. In these remarks he outlines, 
in general terms, what he considered the 
significant aspects of his life's work. 
Freedom of investigation is the first 
condition to which he alludes wita 
retrospective appreciation. The second 
outstanding characteristic which he sees 
in his work is the smallness of its scale. 


! Professor, Engineering Mechanics Depart- 
ment, University of Michigan, Ann Arbor, 
Mich. Mem. ASME 


This permitted him to be in complete 
command of his works down to the least 
details of the work. The third char- 
acteristic which he notices is that his 
subject was not in a popular field. He 
had little competition, and he carried 
it on without much stimulating or criti- 
cal discussion with other physicists. 
Fourthly, he points out that this field 
was narrow in the sense that pressure 
is a highly specialized parameter, but 
that it lead to the broad investigation of 
all the physical properties of materials 
which are affected by pressure. His 
personal distaste for large-scale co-opera- 
tive enterprises among physicists is 
stated in no uncertain terms. Such ac- 
tivity, in his mind, eliminates all that he 
holds precious. Finally he criticizes the 
growth of administrative work for each 
important individual in large organiza- 
tions—this to the detriment of the quiet, 
uninterrupted search for understanding in 
the individual's own fiexd. Here we are 
given a picture of a strong individual 
who wishes to submit events to his own 
control, rather than to be controlled by 
them. The character of the man is 
mirrored in the contents of every paper 
in the collection. 

If men can be classified, Bridgman 


would be called a classical physicist, a 
true successor to the creators of thermo- 
dynamic theory. Their work was simi- 
lar to his in scale and individuality. In 
fact, outside of his own field thermo- 
dynamics seems to have been a favorite 
subject for him. While Bridgman 
worked in a snug little niche of his own, 
he liked to look out at the broader, 
more violent world of physics around 
him, and he liked to talk about what he 
saw. This side of him was the phil- 
osopher. Strangely enough, it is as a 
philosopher that he is best known to 
most engineers. Many engineers are 
familiar with his book on dimen- 
sional analysis, his critical discussions 
of thermodynamics and probability, and 
his book, “‘The Logic of Modern 
Physics." 

The papers in the ‘’Reflections"’ give 
in outline almost his entire philosophic 
interests in the broad characteristics of 
modern physics and indicate a strong 
interest in certain aspects of the social 
problem 

The author has presented his papers in 
five groups. The first group contains 
two papers which discuss operational 
analysis and two which discuss the 
relationship of the individual to society 
as seen in the light of operational analy- 
sis. “‘The essence of the ‘operational’ 
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attitude is that the meaning of terms is 
to be found by an analysis of the opera- 
tions performed in applying the term to 
concrete situations, in verifying the truth 
of statements, or in finding answers to 
questions."’ While this attitude was 
devised for use in physics, the author 
feels that ‘‘clarification might be ex- 
pected in all situations in which ob- 
scurity of meanings is one of the factors 
with which we have to contend." Ap- 
plying the operational analysis to sci- 
ence, the author finds that all the opera- 
tions which give science any meaning 
are all “‘private."’ Such operations as 
apprehension of meaning, appraisal of 
significance, checking, judging, ac- 
cepting can only be done by the individ- 
ual himself. Further operational analy- 
sis reveals the severe isolation of the 
individual from the rest of creation 

The second group of six papers deals 
exclusively with the operational ap- 
proach to the startling findings of modern 
physics. This group of papers will 
probably be the most interesting in the 
whole collection to engineers who may 
read the book. The changes necessary 
in our patterns of thinking brought about 


by the recent discoveries in atomic phys- 
ics and relativity are discussed in this 
group. 

The third group, captioned ‘‘Pri- 
marily Social,’’ discusses intellectual 
integrity, the relationship between sci- 
entists and society, and ends with a 
paper in which the author doubts 
whether man is rational enough to 
develop a true social science 

The fourth group of four papers con- 
tains the author's criticism of totalitari- 
anism and ‘‘sentimental’’ democracy. 
Perhaps the most important papers in the 
entire collection are those in this group 
entitled ‘The Prospect for Intelligence’ 
and ‘‘New Vistas for Intelligence.’ 

Bridgman is a writer of real charm. 
Every paper in the collection holds the 
reader's attention from beginning to end. 
Perhaps the enjoyment of reading these 
reflections comes from the frequent recog- 
nition of ideas which the reader himself 
has had in nebulous form, but which 
never reached such clear and cogent ex- 
pression as is found here. Any engineer 
with the slightest philosophical inter- 
est will enjoy reading ‘“The Reflections 
of a Physicist."’ 
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ASTM Stranparps ON Perroceum Propucts 
anD Lusricants, prepared by Committee D-2; 
Methods of Testing, Seostticenions, Dialslons, 
Charts and Tables. Published by American 
Society for Testing Materials, Philadelphia, 
Pa., November, 1950. Paper, 6 X 9 in.; 
cloth, 6 X 9 in.; 764 pp., illus., diagrams, 
charts, tables. Paper, $5.50; cloth, $6.15 
This latest compilation of ASTM standards on 
petroleum secleem and lubricants contains 
112 test methods, 8 specifications, 3 lists of 
definitions, and 2 tentative recommended prac- 
tices. It covers crude petroleum, motor and 
aviation fuels, light hydrocarbons, tractor 
and Diesel fuels, hydrocarbon liquids, kero- 
sene and illuminating oils, lubricating oils, 
turbine oils, electrical insulating oils, ther- 
mometers, plant spray oils and petroleum sul- 
phonates, greases, petrolatums, and paraffin 
waxes. Methods of test for rating fuels are 
also included 


ADVENTURE INTO THE UNKkNowN. By L. A. 
Hawkins. William Morrow & Company, 
New York, N. Y., 1950. Linen, 6/4 X 9'/¢ 
in., 150 pp., illus., $3.50. This book surveys 
the first fitty years of work done at the General 
Electric Research Laboratory. It describes the 
character of the laboratory, its methods and 
objectives, the diversity, range, and signifi- 
cance of its projects, and the personal char- 
acteristics of some of its leaders. Some of the 
individual accomplishments discussed are Dr 
Irving Langmuir's work \‘ith incandescent 
lamps, early vacuum tubes, and weather re- 
search; Dr. Albert Hall's studies in electronics; 
and Dr. Saul Dushman’s researches into high 
vacuum 


AERODYNAMICS OF SuPERSONIC Fiicut. By A. 
Pope. Pitman Publishing Corporation, New 


~ soak, H. Y.; 


Toronto, Canada; London, 
England, 1950. Cloth, 6 X 9'/, in., 184 pp., 
illus., diagrams, charts, tables, $4. An under- 
graduate text for an introductory course in 
supersonics. The treatment is nonthermo- 
dynamic in nature, but requires a knowledge 
of the calculus and elementary aerodynamics. 
Fundamental relations are developed and then 
applied to flow in a duct, two-dimensional 
flow, oblique shock, approximate theories, 
supersonic wind tunnels, and three-dimensional 
flow 


Arrcrarr Designers’ Data Book. By L. E. 
Neville. McGraw-Hill Book Company, Inc., 
New York, N. Y.; Toronto, Canada; London, 
England, 1950. Cloth, 8'/, X 11'/, in. 534 
pp., illus., diagrams, charts, tables, $10. Based 
on material published in the periodicals, 
** Aviation” a “Wangs,” and on data sup- 
plied by manufacturers, this handbook pro- 
vides a graphic presentation of detail designs 
of a selected group of typical domestic and 
foreign aircraft and power plants. The 788 
illustrations and sketches with text are ar- 
ranged in chapters corresponding to the basic 
components of the aircraft. Pertinent data 
are given on wing and auxiliary surface design; 
empennage design; fuselage, body, and hull 
design; landing-gear and control-system de- 
sign; rotating-wing aircraft; and turbine 
engines. 


AMA Hanpsook or WaGg AND Satary Ap- 
MINISTRATION, Tested Compensation Methods 
for Factory, Office and Managerial Personnel. 
Edited by M. J. Dooher and V. Marquis. 
American Management Association, New 
York, N. Y., 1950. Linen, 6 X 9'/, in., 412 
pp., diagrams, charts, tables, $7.50. Integrat- 
ing material published by the Association, this 
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manual is a complete survey of the principles 
and techniques dou and salary aiuiclees- 
tion and of management's experience in their 
day-to-day application. It also contains the 
new AMA research material on wage surveys, 
union contract provisions covering office- 
salary administration, job-evaluation forms, 
and a bibliography. A model manual used by 
a company to explain its wage program to 
employees is reproduced in its entirety as an 
appendix. 

Economics OF AMERICAN INpustry. By E 
B. Alderfer and H. E. Mich]. Second edition 
McGraw-Hill Book Company, Inc., New 
York, N. Y.; Toronto, oe London, 
England, 1950. Linen, 6 X 9', in., 716 

.» illus., diagrams, charts, tables, $5.50 

evised and brought up to date, this second 
edition reflects the technological and structural 
changes which have taken place since the first 
edition was published in 1942. Industries 
included are: metal and meta! fabricating, 
nonmetallic minerals, chemicals, petroleum, 
rubber, textiles, apparel, food, etc. For each 
industry, the latest available data are pro- 
vided to indicate changes in productive capac- 
ity, shifts in location, development of new 
industrial areas, and additional manufacturing 
facilities. 


Economics or Fuer Gas From Coat. By 
Battelle Memorial Institute; J. F. Foster and 
R. J. Lund, editors for Bituminous Coal Re- 
search. McGraw-Hill Book Company, Inc., 
New York, N. Y.; Toronto, Canada; London, 
England, 1950. Linen, 6 X 9'/, in., 289 pp., 
diagrams, charts, tables, $5. This book con- 
tains the results of a survey undertaken by 
Battelle Memorial Institute for Bituminous 
Coal Research, Inc. Divided into two main 
parts, the first deals with the technical aspects 
of fuel-gas production and includes available 
data on operating costs, maintenance, and 
investment cost of gasification processes, and 
on research. The second part assembles data on 
costs of transporting various fuels, and dis- 
cusses supplies, demand, and past prices. 
From these and other data, future price trends 
for each fuel are predicted 


FUNDAMENTALS OF Quantum MeEcHanics 
By E. Persico, translated and edited by G 
M. Temmer. Prentice-Hall, Inc., New York, 
N. Y., 1950. Linen, 5'/2 X 8%/4 in., 484 pp., 
diagrams, charts, tables, $8. In this book are 
presented the fundamental laws and principles 
of quantum mechanics, together with some 
applications. The first - provides an his- 
torical, over-ali view of the evolution of quan- 
tum mechanics using an intuitive and ele- 
mentary approach. The second part, preceded 
by a mathematical introduction, considers the 

rinciples of the wave mechanics of a particle. 
fo the third and last pare the transformation 
theory is developed, more advanced mathe- 
matical methods are used, and applications are 
considered. 


GerMan-ENGuish TscHNICAL AND ENGI- 
NEERING Dictionary. By L. De Vries. Mc- 
Graw-Hill Book Company, Inc., New York, 
N. Y.; Toronto, Canada; London, England, 
1950. Cloth, 6 X 9'/, in., 928 pp., $20 
Covering all fields of engineering pl, a hary 
ogy, this new book contains more than 125,- 
000 entries, including many new words taken 
from glossaries compiled by various research 
workers and translators for their own use, now 
available in book form for the first time. 
There is a 36-page alphabetical list of German 
abbreviations, with their English equivalents, 
at the end of the volume. 


How to Cuart Timestupy Data. By P. 
Carroll. McGraw-Hill Book Company, Inc., 
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New York, N. Y.; Toronto, Canada; London, 
England, 1950. Cloth, 6 X 9'/, in., 323 pp., 
diagrams, charts, tables, $5. Of value to 
industrial engineers and shop executives, this 
book deals with the fundamentals and methods 
of charting time-study data. Following a 
discussion of incentives and the cost of time 
study, the standard data method is considered. 
Curve drawing, alignment charts, time-study 
equations, pon. rn curves, preferred numbers, 
and various methods of charting time-study 
data are then considered. 


INTRODUCTION TO THE CaLcuLUs oF VaRIA- 
; Oxford University Press, 
New York, N. Y.; Geoffrey Cumberlege, 
London, England, 1950. Cloth, 5'/2 X 9 in., 
271 pp., diagrams, tables, $4.50. Covering 
er and techniques, the first two chap- 
ters of this new text deal with the first and 
second variation of an integral. The remainder 
of the book includes a study of isoperimetgical 
problems, Hamilton's principle and an account 
of its application to the special theory of 
relativity, the principle of least action, ap- 
proximation methods with applications to 
roblems of elasticity, and an account of the 
Weierstrassian theory of strong variations 
based upon the work of Hilbert. A knowledge 
of partial differentiation and differential equa- 
tions is assume 


Jer Proputsion Tursoprops. By V. C. 
Finch. National Press, Millbrae, California, 
1950. Fabrikoid, 5'/2 X 8*/, in., 256 pp., 
illus., diagrams, charts, tables, $5. This book 
is a collection of recent applications of generic 
principles to the development, design, con- 
struction, operation, and evaluation of the 
turboprop. eke includes standards and prac- 
tices as applied to turboprops. There are many 
illustrative examples with completed solutions, 
but no problems are included. These and 
answers may be obtained gratis by instructors 
adopting the text 


Laptace TRANSFORMATION, Theory and 
Engineering Applications. By W. T. Thom- 
son. Prentice-Hall, Inc., New York, N. Y., 
1950. Linen, 5*/4 X 84/4 in., 230 pp., dia- 
grams, charts, tables, $5. Following intro- 
ductory material, the properties and dynami- 
cal and structural applications of the Laplace 
transformation are discussed. The theory of 
complex variables is reviewed to aid in the 
understanding of applications involving partial 
differential equations and difference equations. 
A variety of such applications including the 
field of closed-loop systems are considered. 
The closing chapter discusses two types of 
mechanical-electrical analogies frequently used 
in analysis. 


Monicipat Arrairs. By E. W. Steel. Second 
edition. International Textbook Company, 
Scranton, Pa., 1950. Linen, 5'/, X 8'/2 in., 
377 pp., diagrams, charts, tables, $5.50. This 
book combines a discussion of the fundamentals 
of city government with functions of the vari- 
ous departments and technique of adminis- 
tration. Special attention is given to problems 
of utilities including those municipally owned. 
One chapter is devoted to city planning. In 
this second edition, new techniques and statis- 
tics are added to conform with present condi- 
tions and recent developments in the financing 
of city improvements. 


Power System Srasiuity, Volume II. 
Power Circuit Breakers and Protective Relays. 
By E. W. Kimbark. John Wiley & Sons, Inc., 
New York, N. Y., and Chapman & Hall, Lrd., 
London, England, 1950. Linen, 6 X 9'/, in., 
288 pp., illus., diagrams, charts, tables, $8. 
This is the second volume of a three-volume 
work intended for use by power-system engi- 


neers and by graduate students. The present 
volume covers power circuit breakers and 
protective relays, including material on rapid 
reclosure of circuit breakers and on perform- 
ance of protective relays during swings and 
out-of-step conditions. Both three-pole and 
selective-pole tripping and reclosure are dis- 
cussed. Num-rous references and a set of 
problems are included at the end of each 
chapter. 


Sarery 1n Exectric anp Gas WELDING AND 
Currinc Opsrations. (American Standard 
Z49.1-1950). American Welding Society, 
New York, N. Y., 1950. Paper, 6 X 9 in., 
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42 pp., tables, $.50. This standard covers 
regulations for safe installation and operation 
° welding equipment for arc, gas, and resist- 
ance-welding processes. Provisions are in- 
cluded for L prevention and protection in 
regularly assigned welding areas and in other 
locations as well. The protection of personnel 
is treated from the standpoint of the welder, 
for whom eye protection and clothing require- 
ments, health protection, etc. are prescribed, 
and from the standpoint of other workers in 
areas adjacent to welding operations. Pre- 
cautions are specified for the welding of ma- 
terials which may give off toxic fumes and for 
welding in poe A areas. 
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Interpretations 


HE Boiler Code Committee meets 
monthly, to consider ‘‘Cases'’ where 
users have found difficulty in interpreting 
the Code. These pass through the fol- 
lowing procedure: (1) Inquiries are sub- 
mitted by letter to the Secretary of the 
Boiler Code Committee, ASME, 29 West 
39th Street, New York 18, N. Y.; (2) 
Copies are distributed to Committee 
members for study; (3) At the next Com- 
mittee Meeting interpretations are formu- 
lated to be submitted to the ASME 
Board on Codes and Standards, author- 
ized by the Council of the Society to pass 
upon them; (4) They are submitted to 
the Board for action; (5) Those ap- 
proved are sent to the inquirers and are 
published in MecHanicat ENGINEERING. 
(The following Case Interpretations 
were formulated at the Committee meet- 
ing December 15, 1950, and approved by 
the Board February 8, 1951.) 
Case No. 994 (Reopenep)* 
(Special Ruling) 
Add at end of reply: 
(5) “In view of the fact that this 
alloy is not one of those which suffer loss 
of impact resistance at low temperatures, 


the requirements of Pars. U-140 to U-142, 
inclusive, shall not apply.”’ 


Casz No. 1037 (Reopenep) 


(Special Ruling 


Inquiry: (a) May corrosion-resistant 
steel sheet or plate be used in constructing 
cylindrical shells, heads and cylindrical 
combustion chambers of low-pressure 
steel heating boilers, and if so, how shall 
the minimum thickness of such parts be 
calculated? 

(b) May corrosion-resistant stecl fire 
tubes be used in low-pressure heating 


* Applies to 1949 UPV Code only. 


boilers, and if so, how shall the minimum 
thickness be calculated? 

Reply: (a) Cylindrical shells, heads, 
and cylindrical combustion chambers in 
low-pressure steel heating boilers may be 
made from corrosion-resistant steel under 
the following rules: 

(1) The steel shall comply with 
Specification SA-240, Grade S, M, T, or C; 
or with specification SA-167, Grade 3, 5, 
or 11. : 

(2) The welding shall be done 
under a procedure and by welding opera- 
tors qualified according to Section IX of 
the Code. 

(3) The thickness of the shell shall 
be calculated according to Par. H-4 of the 
Code using specified minimum tensile 
strength shown in Table P-7 of the Code, 
and with joint efficiency 80%, but in no 
case thinner than #12 stainless sheet gage 
(0.125 in.). The thickness of the heads 
or tube sheets shall be not less than shell 
thickness plus 1/\¢in., and for rolled tube 
construction the minimum thickness shall 
be °/;6in. The thickness of the combus- 
tion chamber shall be calculated accord- 
ing to Par. P-241 of the Code, but in no 
case thinner than !/'sin. 

(4) The maximum out-of-roundness 
of the cylinder shall be as specified in Par 
U-125 of the Code. 

(5) The maximum diameter of the 
shell shall be 36 in. and of the combus- 
tion chamber shall be 18 in. 

(b) The fire tubes in low-pressure 
heating boilers may be made from corro- 
sion-resistant steel under the following 
rules: 

(1) The material shall be a Code 
material and the tubes shall be manu- 
factured by a process recognized by Code 
specifications. 

(2) The thickness of the material 
shall b: calculated according to the 
formula in Table P-4 of the Code but in 
no case less than 2 gage thicknesses below 


PN eR RAN A Re HE abel mes 
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the minimum specified for steel tubes in 
Table H3 of the Code 

(3) Tubes may be installed by roll- 
ing and flaring or by welding. If by 
welding, the operation shall be done 
under a procedure and by a welding opera- 
tor qualified under Section LX of the Code 


Case No. 1123 


(Interpretation of Par. H-83 


Inquiry: In the manufacture of welded 
stecl heating boilers, will the stay weld- 
ing under Par. H-83 be acceptable if 
dimensions of the weld comply with the 
specified area in shear although the size 
of the weld may be less than the plate 
thickness? Tests run with the co-opera- 
tion of our authorized inspection agency 
have demonstrated that this stay welding 
will stand a pressure more than five times 
the maximum working pressure of the 
boiler 

Reply: It is the opinion of the Com- 
mittee that the welding of stays may be 
considered as complying with Par. H-83 
(1) if the area of the weld in shear meas- 
ured parallel to that portion of the stay 
in or extending through the plate is not 
less than 1.25 times the required cross- 
sectional area of the stay 


(The following Case Interpretations 
were formulated at the Committee meet- 
ing January 26, 1951, and approved by 
the Board March 9, 1951.) 


Case No. 1114 


Referring to 4S Aluminum) 


Inquiry: Will unfired pressure vessels 
fabricated by fusion welding under the 
general requirements of Pars. U-68, U-69 
and U-70 meet the intent of the Code if the 
base material is aluminum-manganese 
magnesium alloy MGIIA of Specifica 
tion SB-178* and/or ASTM B-210*? 

Reply: It is the opinion of the Com 
mittee that the aluminum-manganese- 
magnesium alloy MGII1A described in 
Specification SB-178 may be used for the 
construction of unfired pressure vessels 
under the condition that 

(1) Sheet and plate meet the applic- 
able requirements of Specification SB- 
178 

2) Tubing meets the applicable re 
quirements of ASTM Specification B-210 
and the tensile strength is not less than 
23,000 psi and the yield strength not less 
than 8,500 psi 

3) The minimum yield strength of 
plate, sheet or tubing conforming to the 
above specifications is not less than the 
fellowing 


* Alloy MG11A ts included by 1950 revision. 


Yield strength psi 
(0.2 per cent offset) 
8,500 
21,000 
25,000 
g,000 


Temper 

° 

H 32 

H 34 
H 112 
(4) Fabrication is by fusion welding 
using electrodes complying in composi- 
tion with SB-184 electrode classification 
AL-2, AL-43 or electrodes of the same 
composition as the parent material. 
When Type AL-2 electrodes are used, the 
welded joints shall not be stresses higher 
than the level permitted for SB-178 
aluminum-manganese alloy M-1, reduced 
by the welding efficiency factor. For the 
joints welded with the other electrodes, 
the stresses allowed for the parent plate 
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the free-bend test shall be not less than 8 
per cent for welds made with SB-184- 
AL-43 rods, and not less than 15 per cent 
for welds made with rods of the samecom- 
position as the parent metal or with 
SB-184-AL-2 rods. 

(¢) Qualification tests made on a given 
thickness of material shall apply to 
thicknesses varying as much as +50 per 
cent from that thickness. Not more than 
two thicknesses need be qualified. They 
shall include the minimum and maximum 
thicknesses under consideration. 

(6) The following maximum allowa- 
ble working stresses are to be used in 
applying the design rules where reference 
is mrade to Table U-3 or Table U-2 


Metal temperature not exceeding degrees F 


200 
5650 
6700 
7600 
$759 


100 150 
5650 
7000 
8000 
$759 


Temper 
5650 
7000 
8000 
§7§° 


H 32 
H 34 
H 112 


may be used as modified by the welding 
efficiency. When welding rod AL-43 is 
used for main seams, it is not permissible 
to have openings or welded connections 
in or adjacent to those seams within a 
distance of three plate thicknesses; 
furthermore, the design shall be such that 
except for the discontinuity stresses at 
head to shell joints, the main longitudinal 
and circumferential joints are subject 
only to direct (membrane) stresses due to 
pressure and free of all stress raisers 
Welding rod AL-43 shall not be used for 
welding connections into the vessel wall. 
The general rules of Pars. U-68, U-69 or 
U-70 shall be followed. In addition to 
the general rules of Par. U-69, portions 
of the completed welded joints shall be 
examined cither by spot radiographing, 
by sectioning, or by a combination of 
both methods. The welds shall meet the 
standards outlined in Par. U-208, until 
such time as acceptable standards are de- 
veloped and approved for aluminum- 
alloy welds. The requirements of Par. 
Q109, Note C and the Note in Par. Q-209 


300 

4650 
5300 
6100 


4650 


400 
3150 
37§0 
4350 
3150 


35° 

3850 
4500 
$200 
3850 


250 

§§joo 
6050 
6900 
5500 

(7) For welded joints, the allowable 
working stresses for annealed material are 
used. 

(8) For U-70 construction, the joint 
efficiency to be used in applying the de- 
sign rules is taken as the ratio of the SE 
values given in Pars. U-70(a) and (b) 
divided by 11,000 

(9) Thermal stress-relieving is not re- 
quired. 

(10) In view of the fact that this 
alloy is not one of those which suffer loss 
of impact resistance at low temperatures, 
the requirements of Pars. U-140 to U-142, 
inclusive, shall not apply for service 
above —325 F. 

(11) In the hydrostatic test, the test 
pressure is not less than 1.5 times the 
maximum working pressure 

(12) Bolting materials conform to 
alloy and temper of GS11A-T6 or CG42A- 
T4 of ASTM Specification B-211, or to one 
of the grades of alloy steel of Specifica- 
tion SA-193. The allowable working 
stresses for GS11A-T6 and CG42A-T4 
are as follows: 


Metal temperature not exceeding degrees F 


200 


6450 
7500 


15° 
6700 


7750 


Material 10 


GSi11A-T6 
CG42A-T4 


7000 
8000 


shall apply to vessels constructed under 
the rules of Par. U-68. 

(5S) The welding requirements of Sec- 
tion IX and the applicable paragraphs 
apply, except that: 

(a) The tensile strength of the reduced 
section tension specimens shall be not less 
than 23,000 psi when using the high ten- 
sile welding rods, and 14,000 psi when 
AL-2 welding rod is used 

6) The elongation as determined by 


35° 
4000 
4900 


250 


5ge0 


7200 


300 
5000 
6200 


Case No. 1122 
(Special Ruling) 

Inquiry: May the extra low carbon 
grades of the austenitic stainless steels 
Types 304, 316, and 317 be used under the 
applicable Code rules pertaining to the 
regular grades of austenitic stainless 
steels? 

Reply: It is the opinion of the Com- 
mittee that the extra low carbon grades 
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of Types 304, 316, and 317 may be used for 
construction under the Code rules apply- 
ing to the regular grades of Types 304, 
316, and 317 with the following modifica- 
tions: 


(1) The material shall conform to 
the requirement of an approved specifica- 
tion which covers the same grade with 
regular carbon content, except that: 

(a) The carbon content shall be 
limited to 0.03 per cent max. 

6) The mechanical propertics shall be 
as tollows: 
strength—70000 psi. min 


strength—25000 psi. min. 
as required by 


Tensile 

Yield 

Elongation in 2in.- 
specification 


The following stresses are to be used: 


Spec —20 

Alloy Material Min to 
(ELC) 

Type 304 (T.S.)* 

Type 304 CY.S.) 


70000 
70000 


Ss ~an 
Spec. 2 
Min to 
Alloy Material 
Type 316 (T.S.)* 
Type 316 CY.S.) 


70000 
70000 


Tensile 100 200 300 
17§00 17000 16000 1§000 14000 13000 12500 12000 11500 11000 


17§00 17000 13400 11000 


Tensile 100 200 300 
17500 17500 1§800 14750 14000 13600 13450 13250 13000 
17§00 17§00 14§00 12000 11000 10150 9800 9450 


clude conical heads and conical shell sec- 
tions among those parts for which in- 
creased design stresses are permitted. On 
the other hand, Par. U-206(b) does not 
specifically list these parts among those 
for which the increased design stresses are 
not permitted. In view of this incon- 
sistency, what is the proper status of coni- 
cal heads and conical shell sections when 
used in fusion welded pressure vessels 
built in accordance with Pars. U-200 and 
U-201? 
Reply: rules for conical 


When the 


heads were added to Par. U-36, clarifica- 
tion of their status under Par. U-206 was 
inadvertently overlooked. It is the opin- 
ion of the Committee that conical heads 
and conical shell sections under internal 
pressure may be included among the parts 


4oo 500 600 6§0 700 750 800 


g700 ~go00 ~«8750 8500 8300 8100 


goo 500 600 650, 700 750 800 
12700 


g10co §=68800 


* These stresses are permitted when distortion can be permitted without endangering the 


safety of the structure. 


Case No. 1124 
(Special Ruling) 

Inquiry: May the shells of pressure 
vessels complying with Par. U-69 of the 
1949 Section VIII and with Par. UW-52(b) 
of the 1950 Section VIII be constructed 
of resistance-welded pipe not over 0.58 in. 
thick or 30 in. in diameter, made by the 
electric-furnace or open-hearth process 
complying with Specification API Stand- 
ard 5L, Grade C 1949, for which the 
minimum tensile strength is 75,000 psi? 

Reply: It is the opinion of the Com- 
mittee that resistance-welded pipe may 
be used within the limitations given in 
the inquiry for shells of pressure vessels, 
provided the chemical composition of 
Specification API Standard 5L, Grade C 
1949, be modified as follows: 


Carbon: max. 0.30 per cent 
Manganese: 0.85 to 1.25 per cent 


The allowable stress to be used in Table 
U-4 of the 1949 Section VIII is 12,750 psi 
and in Table UG-27 of the 1950 Section 
VIII, is 15,950 psi, both with tempera- 
ture not exceeding 650 F. 
Case No. 1125 
(Interpretation of Par. U-206) 

U-206(a) does not in- 


Inquiry: Par. 


in Par. U-206(a) for which increased de- 
sign stresses may be used. 


Case No. 1127 
(Special Ruling) 


Inquiry: Is it permissible under the 
Code to use copper-silicon alloys conform- 
ing to SB-96, Type A and SB-98, Type A, 
except that the maximum silicon content 
is increased from the present 3.5 per cent 
to 3.85 per cent? 

Reply: It is the opinion of the Com- 
mittee that the copper-silicon alloys de- 
fined in this inquiry may be used in ac- 
cordance with the existing rules if the 
silicon content is within the range of 
from 2.8 to 3.6 per cent, rounded, and the 
manganese content is within the range of 
from 0.50 to 1.35 per cent. 


Case No. 1128 
(Special Ruling) 


Inquiry: May the stress values given 
in revised Table UG-23 for carbon and 
low alloy steels and those in Secticn UHA 
for high alloy steels be used for super- 
heater tubing under Section I? 

Reply: It is the opinion of the Com- 
mittee that pending general revision of 
the stresses in Table P-5, the stress values 
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given in revised Table UG-23 and those in 
Section. UHA may be used. When using 
the stresses in Table UG-23 and Section 
UHA for superheater tubes under Section 
I, they must first be multiplied by 80 per 
cent before using them in the tube formu- 
las of this Section. 


Case No. 1129 
(Special Ruling) 


Inquiry: May 1'/, per cent chromium, 
'/, per cent molybdenum wrought ma- 
terials, conforming to Specification SA- 
158, Grade P-11, be used for steam piping 
under Section I at the following stresses: 


For temperatures not exceeding degrees F: 


=o 

to 

750 800 850 
12000 12000 11500 
1050 1100 
4400 3200 


650 70o 
12000 12000 


geo 95° 


10500 8800 


1000 
6250 


Reply: It is the opinion of the Com- 
mittee that pending general revision of 
the stresses in Table P-5, the stresses 
listed in the inquiry may be used in con- 
struction under Section I of the Code. 


Proposed Revisions and 
Addenda to Boiler 
Construction Code 


S need arises, the Boiler Code Com- 
Mittee entertains suggestions for re- 
vising its Codes. Revisions approved by 
the Committee are published here as 
proposed addenda to the Code to invite 
criticism. If and as finally approved by 
the ASME Board on Codes and Stand- 
ards, and formally adopted by the Coun- 
cil, they are printed in the annual ad- 
denda supplements to the Code. Trien- 
nally the addenda are incorporated into 
a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed re- 
visions would apply in the various sec- 
tions of the Code. Simple changes are 
indicated directly. In the more involved 
revisions added words are printed in 
SMALL CAPITALS; deleted words are en- 
closed in brackets[]. Comments should 
be addressed to the Secretary ef the Boiler 
Code Committee, ASME, 29 West 39th 
Street, New York 18, N. Y. 

Power Boilers 1949 

Par. P-6. In third line, change ‘‘SA-7"' to 
““SA-307."" 

Taste P-7. In Specification number column 
under Bolting, Carbon Steel, change “‘SA-7"" 
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to ‘‘SA-307"', followed by “'B"’ in the Grade 


column 


Par. P-257(b). Add as new paragraph 

The inner buttstraps in locomotive type 
boilers may be seal welded, provided the plates 
do not exceed 0.35 per cent carbon, the weld 
metal is deposited in a single layer having a 
weld size less than */s in., and the weld metal 
is deposited in accordance with the method 
provided for attaching nonpressure parts in the 
second paragraph of Par. P-186(e 

Par. P-296. Insert as third sentence 
For boilers carrying 500 lb pressure or over, 
valves may be used in place of cocks 


Taste P-15 
read 
ADJUSTED PRESSURE RATINGS POR CARBON STEEL 


Revise first sub-heading, to 


FLANGES AND FLANGED FITTINGS AND VALVES 


Par. P-300 (4 Revise line 28 as follows 
Upon completion of the work a data report 
form P-4A shall be executed in accordance 


with Par. P-332 


Par. P-332 
"(5)" to “(5)” and “(6 
as follows 

(4) Manufacturers’ data report form P-4A * 
shall be used to record all shop or field welded 
piping within the scope of this Code, Section I 


Change present “‘(d4)"" and 
"and add anew “(4 


Low Pressure Heating Boilers 1949 


Par. H-83(1). Delete and substitute 

The stays shall be inserted into holes through 
the sheets except as provided in (3). The size 
of the weld in shear, measured parallel co that 


portion of the stay in or extended through the‘ 


plate shall be not less than */;¢ times the re- 
quired diameter of the stay, and in no case less 
than '/, inch. For a stay with other than 
circular cross section the minimum size of weld 
shall be that calculated for a circular stay of 
the same cross-sectional area. To provide for 
the above specified welding, the plate may be 
countersunk by machining or pressing, or the 
stay may protrude through the plates, or a 
combination of those methods may be used. 
The end of the stay shall not be covered by 
weld metal and shali not be below the surface 
of the plate 


Par. H-104(¢). Revise third sentence as 
follows to agree with Par. H-51(¢) 

Relief valves for hot-water boilers shall be 
tested at full capacity at 3 psi over the set 
pressure 


Unfired Pressure Vessels 1949 
Taste U-2. In Material and specification 
number column under Bolting, Carbon Steels, 
change “‘SA-7"" to “SA-307,"" followed by 
B"’ in the Grade column 


Unfired Pressure Vessels 1950 


Taste UG-23. Substitute the following re- 
vised figures for the specifications indiv-atec 
and the revised footnote (4) for the present 
one 

* Supplies of this new form are now availa- 


ble. 
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TABLE CORRECTIONS 


For Metal Temperatures 


Specifi- 
cation 
Number 

Plate 

SA-30 

SA-30 

SA-201 
SA-201 
SA-202 
SA-202 
SA-203 
SA-203 
SA-203 
SA-212 
SA-212 
SA-285 
SA-285 
SA-285 
SA-299 


"ee 
in —2zoto 


Tens Notes 650 


13750 
12000 
137§9 
15000 
18750 
21250 
16250 
17500 
18750 
16250 
17500 
11250 
12500 
13750 
18750 


$5000 
48000 
$5000 
60000 
75000 


aX» 
4 


ororoc> 


65000 


o> 
mo 


Ozraorn- 


(1X4) 


£1642 
GX 
(io 


Pipes 
and 
Tubes 
SA-53 
SA-53 
SA-83 
SA-106 
SA-106 
SA-192 
SA-210 


15000 
11750 
12000 
15000 
11750 
15000 


Forgings 

SA-105 

SA-105 

SA-181 

SA-181 

SA-266 

SA-26¢ ll 
SA-266 Il 


15000 
17500 
15000 
17500 
15000 
17500 
18750 


Castings 
SA-27 (8X9 
: (8X9 
(8X9 
\9. 
\9. 
\9) 


60000 
65000 
70000 
70000 
60000 


70000 


1§000 
16250 
17500 
17500 
1§000 
17500 


60-30 
65-35 
70-36 


WCA 
WCB 


not exceeding deg F 


700 800 850 goo g§0 1000 
8350 
7900 
8350 
8650 
955° 
gge0 
8950 
9250 
955° 


6500 
6500 
6500 
6500 
6500 
6500 
6500 
6500 
6500 
6500 
6500 
6500 
6500 
6500 
6500 


10200 

9300 
10200 
10800 
12600 
12800 
11400 
12000 
12600 
11400 
12000 

gooo 

9600 


10200 


13250 
11650 
13250 
14350 
17700 
19800 
15500 
16600 
17700 
1§§00 
16600 
11000 
12100 
13250 
17700 


8050 
8350 


6500 
6500 
6500 
6500 
6500 
6500 
6500 


11650 
14350 
11450 
11650 
14350 
11450 
14350 


10700 
12950 
10§§0 
10700 
12959 
10550 
12950 


7900 
8650 
gzoo 7850 
9300 7900 
10800 8650 
gzoo «7850 
10800 8650 


9300 
10800 4500 
4500 
4500 
4500 
4590 
4500 


8650 
925° 
8650 
g250 
8650 
g250 
955° 


6500 
6500 
6500 
6500 
6500 
6500 
6500 


4500 
4500 
4500 
4500 
4500 
4500 
4500 


10800 
12000 
10800 
12000 
10800 
12000 
12600 


129§0 
14750 
12950 
147§° 
12950 
14750 
15650 


14350 
16600 
14350 
16600 
14350 
16600 
17700 


10800 
11400 
12000 
12000 
10800 
12000 


8650 
8950 
g25o 
g25o 
8650 
925° 


6500 
6500 
6500 
6500 
6500 
6500 


4500 
4500 
4500 
4500 
4500 
4500 


12950 
13850 
14750 
14750 
12950 
14750 


14350 
15500 
16600 
16600 
14350 
16600 


2500 
2500 
2500 
2500 
2500 


For service temperatures above 850 F it is recommended that killed steels contain- 
ing not less than 0.10% residual silicon be used. Killed steels which have been deoxidized with 


large amounts of aluminum and rimmed steels 
the onan range above 850 F which are 
in the above table are based. 


Par. UG-27(h). In third line, change ‘‘18 


in.” to “30 in.” 


Par. UW-51(eX5). Revise to read 

(5) In each penetrameter there shall be 
three holes of diameters equal respectively to 
two, three, and four times the penetrameter 
thickness, but in no cases less than '/i¢ in 
except that when gamma rays are used as a 
source of radiation the minimum hole diameter 
need not be less than */32 in. The smallest 
hole must be distinguishable on the radio- 


graph 

Par. UW-52(b). 
read 
The basic unit design stresses of table UG-23 


shall be further reduced by the applicable joint 
efficiency factor of Table UW-12. 


Revise second sentence ro 


Par. UG-9%g). Delete and substitute 

Single-wall vessels designed for a vacuum or 
partial vacuum only, and chambers (of multi- 
chamber vessels) designed for a vacuum or 


may have creep and stress rupture + rties in 
somewhat less than those on which the values 


partial vacuum only, shall be subjected to an 
internal hydrostatic test, or where a hydro- 
static test is not practicable, to a pneumatic 
test in accordance with Par. UG-100, except 
that in all cases the test pressure to be applied 
shall be not less than 1'/2 times the difference 
between normal atmospheric pressure and the 
minimum design internal absolute pressure. 


Welding Qualifications 1949 


Taste Q-5, *’P’’ Number 4, “‘O*’ Number 1 
Delete Specification SA-300. 


Material Specifications 1949 
Eprrori1at Note 


The Boiler Code Committee has approved for 
nclusion in Section II, the ASTM 1950 revi- 
sions as they affect SB-111, SB-178, and SB-234 
and the addition as a new specification of SB- 
169-50T. These will be incorporated in the 
1951 Addenda to Material Specifications. 
Meantime those in need of them may secure 
copies from ASTM. 
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Eleven-Year Time-Study Project Provides 
Basis for Standard of Fair Day’s Work 


BASIS for agreement by labor and man- 

agement on a standard concept of a fair 
day's work is now availiable as the result of an 
ll-year study on performance ratings recently 
completed by the Sociery for the Advance- 
ment of Management in co-operation with 
New York University and 14 industrial organi- 
zations 

The study makes available a time-study kit 
of eight reels of 16-mm black and white 
motion-picture film and accompanying instruc- 
tion. It is considered by the sponsors as a 
landmark in management engineering 

The reels, each containing about 350 ft of 
film, depict 24 separate industrial, clerical, 
and laboratory operations. Each operation is 
performed art five different speeds. In the 
course of the study these 120 separate opera- 
tions were viewed and rated by some 1800 en- 
gineers in over 200 companies in all sections of 
the United States. The resulting ratings, 
some 150,000 in number, were averaged to es- 
tablish a nationwide standard of performance 
for manual work. 

Official announcement and first public ex- 
hibition of the films will take place at the 
Statler Hotel, New York, N. Y., April 19, 
1951, during the SAM-ASME Time and Mo- 
tion-Study Conference 

The films, according to the sponsors, can be 
used for the following purposes: (1) To es- 
tablish a concept of what is a fair day's work; 
(2) to achieve more uniform time standards 
among departments of a company; (3) to 
compare an existing concept of a fair day's 
work with that prevailing in a large number of 
companies; and (4) to train engineers, super- 
visors, and other personnel for greater consist- 
ency in judging a fair day's work 

Other secondary uses claimed for the films 
are: (1) To provide a testing technique that 
will indicate whether or not an individual has 
innate ability to judge tempo; (2) to provide a 
comprehensive procedure for training time- 
study trainees in rating and for measuring the 
results of such training; (3) to check time- 
study observers to determine whether their 
concept of normal remains correct and whether 
they retain the ability to evaluate a broad 
range of observed performances within reasona- 
ble limits of accuracy; and (4) to determine 
whether or not there are regional diffzrences or 
differences between industries in the concept of 
standard performance. 

While the films are not unique, since a num- 
ber of private organizations and some univer- 
sities have developed performance rating films, 
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THIS SAND-SHOVELING OPERATION IS ONE OF 

THE 24 BASIC PHYSICAL OPERATIONS FILMED 

AT FIVE DIFFERENT SPEEDS, WHICH PROVIDES 

THE BASIS OF THE SAM TIME-MOTION STUDY 

KITS RECENTLY DEVELOPED AFTER 1] YEARS 
OF sTUDY 


the SAM studies are the first that offer a suffi- 
cient variety of operations and correlate the 
judgment of a sufficiently large number of 
practicing time-study engineers, to provide an 
acceptable basis for agreement on a national 
standard. 

Studies made with che films in England, 
Sweden, and Germany indicate chat no signifi- 
cant difference exists between the conception 
of a fair day's work between American and 
Overseas engineers 

How Films Are Used 

The films are intended to create a mental 
concept of normal rates of work against which 
a time-study observer can compare and judge 
working rates as being below or above normal. 
The SAM system rates as 100 per cent the per- 
formance of a qualified operator working under 
incentives at a rate that can be sustained over 
an eight-hour day, with one aour personal 
allowance; and 80 per cent as the performance 
of a qualified dayworker without normal in- 
centive. The practical maximum performance 
in the films was judged as 140 per cent and the 
slowest performance at 60 per cent. 

The operations used in the study are simple 
physical operations, such as dealing cards, 
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iransporting marbles, shoveling sand, packing 
cans; stacking cartons, checking tires, and 
others. All are duplicated many times in 
most manufacturing organizations. The basic 
nature of the operations makes it possible for a 
time-study observer to apply his mental con- 
cept of normal rate to similar operations with 
considerable accuracy. 

Herbert A. Lynch, Jr., project engineer, of 
the SAM project, demonstrated at a preview 
showing of the films in New York, N. Y., on 
Feb. 27, 1951, how quickly a mental concept 
of a rate of work can be acquired through use of 
the SAM kit. 

In a five-minute showing of the films, pre- 
ceded by brief instruction, most of the editors 
present were judging ratings within 10 per cent 
of rates established by the national survey of 
time-study engineers. The technique of judg- 
ing was simple. The inexperienced observer 
had only to imagine himself performing the 
physical operations at a speed paced by the 
motion pictures to arrive at an opinion on rat- 
ing. Extremes of performance were quite 
obvious. At speeds near normal, it was help- 
ful to ask whether the rate could be worth 
maintaining for an eight-hour day with or 
without incentive. The answer was an excel- 
lent guide for judging performance in the re- 
gion of normal rating. 


Controversial Issues 


The sponsors acknowledge that rating of 
time studies is the most controversial issue in 
industrial engineering. Most companies mod- 
ify stop-watch readings by some method of 
rating based on judgment. This modification 
is purely subjective—wholly within the ob- 
server's mind. It is made without a physical 
yardstick against which it can be checked. 
An observer has only a mental concept as a 
guide to what is right. 

The purpose of the SAM kit is to provide a 
basis for a standard concept of what is right 
that will be acceptable to all. 

The survey revealed many interesting facts 
about the rating process. One of the most im- 
portant was that although various rating scales 
are used in American industry, there is ex- 
cellent agreement among time-study observers 
on what constitutes a fair day's work. An- 
other fact was that personal, fatigue, and 
general delay allowances affect the rating scale 
and must be known in advance by time-study 


bservers before they can accurately time and 


rate an operation. The survey also confirmed 
findings of other investigators who reported a 
tendency to overrate poor performances and to 
underrate good ones. 

Harold Engstrom, manager, industrial 
engineering department, Sylvania Electric 
Products Inc., who has used the SAM kit to 
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check rating ability of various engineers, re- 
ported chat the great variety of work activities 
in the films, “‘gives the industrial observer 
the opportunity to study the various skills 
and techniques not necessarily related to his 
own work. By so doing, it creates a better 
understanding and appreciation of industrial 
problems as a whole.” 


SAM Project Committee 


The SAM Committee in charge of the project 
is: Ralph M. Barnes, Mem. ASME, professor, 
University of California, Los Angeles; Phil 
Carroll, Fellow ASME, professional engineer; 
J. M. Juran, Mem. ASME, professor, New York 
University; J. K. Louden, Mem. ASME, 
chairman), vice-president, York Corporation; 
H. B. Maynard, Mem. ASME, president, 
Methods Engineering Council; William R 
Mullee, Jun. ASME, professor, New York 
University; David B. Porter, Mem. ASME, 
‘project director), professor, New York Uni- 
versity; Ralph Presgrave, Assoc. ASME, vice- 
president, J. D. Woods and Gordon, Ltd.; G. 


J. Stegemerten, general manager, Methods 


Engineering Council. Herbert A. Lynch, Jr., 
New York University, was project engineer 
Sponsoring Companies 

The industrial sponsors who contributed to 
the $80,000 project are: American Viscose 
Corporation, Armstrong Cork Company, 
Atlantic Refining Company, Eastman Kodak 
Company, Eli Lilly and Company, General 
Foods Corporation, General Motors Corpora- 
tion, Owens-Corning Fiberglas Corporation, 
Procter and Gamble Company, Sylvania Elec- 
tric Products, Inc., Wagner Electric Corpora- 
tion, Western Electric Company, Westinghouse 
Electric Corporation, Worthington Pump and 
Machinery Corporation. 

The rating kits may be obtained from 
SAM, 84 William Street, New York 30, 
N. Y. Cost per kit, consisting of films and 
instruction manual, is $495 to industrial or- 
ganizations and $375 to engineering schools 


What Is Engineering? 


NGINEERING is essentially a problem- 
solving occupation. That fact colors the 
thinking of every engineer. For the research 
engineer, the problems are to discover and 
apply natural law. The design engineer 
solves problems in the economic use of mate- 
rials. The engineer in plant operation solves 
problems of quality control, obsolescence, raw- 
material supply, and trouble-shooting of all 
kinds. The construction engineer faces com- 
plex problems in logistics and in adapting plans 
and specifications to the unforeseen exigencies 
of the field. Engineers solve all these problems 
by rigorous calculation, by past experience, or 
by plain common sense, depending upon the 
circumstances. But the main point is, the 
engineer's life is one long series of problems to 
be solved, and his success depends on promptly 
delivering good workable answers. This 
problem-solving attitude is perhaps the most 
characteristic feature of engineers as a group 
From ‘‘Values Inherent in Engineering,’ 
by J. R. Van Pelt, Battelle Memorial Institute, 
Columbus, Ohio, December, 1950, The Journal 
of Engineering Education.” 


Extensive Research Program 
Sponsored by ASHVE 


HE American Society of Heating and 

Ventilating Engineers is one of the few 
professional engineering organizations which 
maintains and operates its own research labora- 
tory. Since 1942 the ASHVE has increased the 
annual dollar volume of its research expendi- 
tures from $32,000 ro $160,000 in 1950 when 35 
research projects were carried on. During this 
period the research staff was increased from 
five to 25 to cope with the accelerated program 

Financial support for the ASHVE research 
program comes from allocation of 40 per cent 
of annual membership dues and contributions 
from industry. The society, founded in 1894, 
now numbers well over 8000 members and in- 
cludes engineers, educators, scientists, physi- 
cians, architects, contractors, and leaders of 
industry. Expenditures by the Committee on 
Research, since the laboratory was founded in 
1919, total over $1,500,000. The budget for 
1951 is nearly $200,000. 

The ASHVE research program is devoted to 
the determination of the principles and laws 
underlying all matters in the science of heat- 
ing, ventilating, and air conditioning. Ad- 
ministration of the program is the responsi- 
bility of 19 technical advisory committees. 
These committees act in an advisory capacity 
to the Committee on Research and the director 
of research projects. In addition to reviewing 
all existing work in its field, each technical ad- 
visory committee prepares technical bibliog- 
raphies and outlines the scope of specific proj- 
ects. A member of the Committee on Re- 
search serves on each technical advisory com- 
mittee 

Currently the ASHVE laboratory is working 
on 22 projects in the following fields: Solar- 
heat gain and shading effects, panel heating 
and cooling, air distribution, air cleaning, 
odors, cooling load, heating load, and absorb- 
ents. 

In addition, eight co-operative projects are 
under way at engineering schools and two 
others are being carried on by ASHVE spon- 
sored fellowships. Co-operating engineering 
schools are. Case Institute of Technology, 
Kansas State College, Michigan State College, 
Cornell University, Columbia University, 
University of Minnesota, University of 
Florida, University of Illinois, College of 
Medicine. 


Radioisotope Service 
Announced 


HE U. S. Atomic Energy Commission re- 
5p authorized Brookhaven National 
Laboratory, Upton, N. Y., to make available 
for distribution certain radioisotopes produced 
in its new nuclear reactor. 

In a joint statement, Wilbur E. Kelley, 
manager of the AEC’s New York Operations 
Office, and Dr. Leland J. Haworth, director of 
Brookhaven National Laboratory, said that 
Brookhaven would supply radioisotopes with 
very short half-lives, or of higher specific ac- 
tivity (radiation emitted per unit mass) than 
could be produced in the Oak Ridge National 


NEW ALUMNI SCIENTIFIC LABORATORIES 
BUILDING OF DREXEL INSTITUTE OF TECH- 
NOLOGY, PHILADELPHIA, PA 
(The structure adds 45,000 feer laboratory 
floor space to the Institute's facilities. The 
Institute has 2200 day students and 1300 en- 
gineering evening students 


Laboratory reactor. The Oak Ridge reactor 
will continue to be the nation’s principal radio- 
isotopes source 

They also pointed to the special irradiation 
equipment built into the Brookhaven reactor 
and said that its higher neutron flux (aumber 
of neutrons per square centimeter per second) 
would allow the production of considerably 
more potent radioisotopes than could be made 
in the Oak Ridge reactor. The amount of time 
during which materials must remain in the 
reactor will also be considerably less at Brook- 
haven. 

Requests for radioisotopes must still be made 
directly to the Isotopes Division, U. S. Atomic 
Energy Commission, Oak Ridge, Tena. Serv- 
ice irradiations will not be performed at 
Brookhaven unless authorized by the Isotopes 
Division. 

Brookhaven production will be principally 
concerned with requests for highly radioactive 
isotopes, isotopes with half-lives too short for 
distance shipment, or when geographic loca- 
tion or unusual delivery schedules warrant 
special consideration. Inquiries will be 
handled at Brookhaven by the Laboratory's 
Isotopes and Special Materials Group, under 
the supervision of Dr. Marvin Fox, assistant 
chairman of the Reactor Science and Engi- 
neering Department. 

The Brookhaven reactor, which began opera- 
tion in August, 1950, accommodates a larger 
number of simultaneous experiments than are 
possible with any other known reactor. Pneu- 
matic tubes can whisk samples into the reactor 
and deliver resultant radioisotopes to adjacent 
laboratories within a few seconds. A con- 
veyer chain of 300 aluminum containers can 
move samples to be irradiated into the reactor 
to specified locations where the desired neutron 
concentration is available. The chain can dis- 
charge samples at any time, without disrupt- 
ing operation of the reactor. 

Brookhaven National Laboratory is the 
northeastern center for nuclear research and 
development operated by Associated Uni- 
versities, Inc., under contract with the Com- 
mission. 
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St. Pat’s Nearing Half Century of 
Observance by Engineers 


AST month engineering students on many 

campuses laid aside their books to honor 

St. Patrick, patron saint of engineers. They 

organized parades, attended exhibits, smokers, 

parties, elected queens, kissed the Blarney 

Stone, entered the knighthood of St. Patrick, 
and generally spent a week of good fun. 

St. Pat's celebration, however, does not ex- 
hibit a uniform pattern across the country. 
Many engineering students, in fact, have be- 
come engineers without knowing the exhilara- 
tion of the St. Pat's experience or the sobriety 
of its aftermath. The tradition is strong in the 
Midwest, particularly at the University of 
Missouri, Missouri School of Mines and Metal- 
lurgy, and the University of Oklahoma, where 
St. Pat's is observed as the social high light of 
the academic year. 

Further north at the University of Minne- 
sota where March weather is not too kind, the 
spirit of St. Pat is held under wraps until a 
week in May when engineering students relax 
and celebrate. Engineering schools in the East 
seem to be indifferent to St. Pat's contribution 
to engineering education. Some eastern 
schools hold dances on March 17 but the St. 
Pat's spirit does not express itself in parades, 
floats, and competitions. 

The idea of a mid-March holiday for engi- 
neers is generally considered a good one and 
many feel that eventually even New York 
City’s Fifth Avenue St. Patrick's Day parade 
will take on an unmistakable collegiate flavor 


Origins of St. Pat’s 


The origin of St. Pat's as an engineering 
event goes back almost 50 years. According to 
one version, St. Pat's was conceived at the 
University of Missouri on March 16, 1902, 
when a group of mechanical-engineering stu- 
dents, under the spell of a hot and lazy spring 
day, decided to cut classes on the following 
day, which was St. Patrick's Day. To justify 
the escapade they cooked up the tale that St. 
Patrick was an engineer and that engineering 
students ought to honor him on his name day. 

According to plan, the group, which in- 
cluded the late Prof. Walter Rautenstrauch of 
Columbia University, instead of attending 
classes, engaged in “‘various sorts of devilment”’ 
in an unorganized fashion in full view from 
classroom windows and induced other students 
to cut classes. Later the group persuaded their 
girl friends to take the day off for an excursion 
into the spring countryside. 

Early spring and the need for a mid-March 
holiday to break the long stretch of studies 
from January to June have contributed to 
establishing Sc. Pat's celebration as one of the 
Missouri traditions. 

At the University of Minnesota, tradition 
has it that in 1903 the St. Pat's celebration 
started when a stone was found on the campus 
with the inscription ‘‘Erin Go Bragh."’ This 
was “‘loosely”* translated as ‘‘St. Patrick was a 
mechanical engineer.'" The event was cele- 
brated on St. Patrick's day until 1938 when it 
was decided to postpone festivities until some- 
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time in May when mood and weather would be 
more harmonious. 


A Typical St. Pat’s Program 


A typical St. Pac's tradition was the program 
of the 37th annual St. Pat's celebration con- 
ducted last month at the University of Okla- 
homa. A weck before St. Pat's, engineering 
students selected four or five campus co-eds as 
contestants for queen of the engineers. Follow- 
ing the election of the queen, the students 
chose a captain of the guard, whose main duty 
was to protect the queen until her coronation at 
the engineers’ dance. An outstanding student 
was also selected to impersonate St. Patrick. 
His main duty was to crown the queen. 

As the week began, engineering students 
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put oni green shirts and the campus newspaper 
was issued on green paper. The opening social 
event was the engineers’ show which consisted 
of original dramatic skits written and produced 
by the various fraternities. Income from the 
show was used to finance the celebration. 

The following day some 800 engincers with 
their dates attended the annual St. Pat's dance. 
A large model of a drafting compass was used 
as an entrance decoration and the walls of the 
hall were decorated with plaques representing 
13 professional engineering organizations. 
Before the night was out the engineering stu- 
dents witnessed the crowning of their queen. 
The celebration was concluded with the ban- 
quet held in honor of the queen and St. Pat- 
rick. 

During the evening two honors were be- 
stowed. Keys were given to seniors who have 
worked on the school’s engineering magazine 
and outstanding students were dubbed Knights 
of St. Patrick in a colorful ceremony. 


Design Professions Draft New Rules 
for Interprofessional Collaboration 


FS set of rules for governing relations 
among construction designers has been 
proposed in a report on interprofessional col- 
laboration prepared by a joint committee of 
the American Institute of Architects, Ameri- 
can Institute of Electrical Engineers, American 
Institute of Planners, American Society of 
Civil Engineers, American Society of Lard- 
scape Architects, and The American Society of 
Mechanical Engineers. 

The new rules aim to provide better design 
for housing projects, airfields, hospitals, and 
other large-scale projects by releasing creative 
energies now wasted when the right specialist 
does not get into the job at the proper time to 
make his full contribution, or when empty 
controversy disturbs good working conditions. 


Report Before ASME for Approval 


The document comprises a general statement 
of the principles of collaboration among the 
design professions and a series of outlines 
spelling out who does what on building proj- 
ects of various types. The report is now be- 
fore the ASME and other co-operating organi- 
zations for approval. In its final form it will 
be printed and made generally available to de- 
signers. 

S. Logan Kerr, consulting engineer, Phila- 
delphia, Pa., is ASME representative on the 
Joint Committee of the Design Professions 
which prepared a d-aft of the new rules. Roy 
F. Larsen, of the American Institute of Archi- 
tects, is chairman. Other members are A. F. 
Brinckerhoff, American Society of Landscape 
Architects; Joseph H. Ehlers, American So- 
ciety of Civil Engineers; 2nd Frederick P. 
Clark, American Institute of Planners. 

One of the things the drafting group dis- 
covered was that putting together the work of 
several designers was a job all by itself. They 
pointed out that ‘‘the center of gravity’ on a 
complex building-design job would usually 
determine which of several design professions 
had the co-ordinating responsibility, but ad- 


vised that clients would sometimes get better 
results if this task were given the designer most 
experienced in co-ordination, even if his share 
in a particular undertaking was not the largest. 


Collaboration to Benefit Client 

Collaboration among specialists withia such 
professions as architecture and engineering has 
been for years in need of clarification, but this 
is the first authoritative attempt to organize 
comprehensively work upon which several 
professions may be engaged. It has been found 
that when collaboration has worked well in 
the past, it has benefited the client. The com- 
mittee traced the problem to complex build- 
img jobs and to educational specialization. 

To succeed fully, all designers who collabo- 
rate must work together from the beginning, 
and their working relations should be close 
and continuous, the report advises. A produc- 
tive weaving together of interests that will be 
expressed in the final design demands mutual 
understandings and agreements that can be 
made only by principals. Consequently, the 
responsibility for collaboration cannot be 
handled by subordinate employees. 


Government Jobs 


IVILIAN position vacancies for mechani- 

cal engineers and other technical per- 
sonnel at the Army Engineer Research and 
Development Laboratories have been created 
by the stepped-up national defense program. 
The positions carry salaries up to 

Located on the Potomac River some 20 miles 
below Washington, D. C., the Engineer Re- 
search 1nd Development Laboratories contain 
some of the finest research, development, and 
testing facilities in the country. 

The requirement is urgent for qualified 
personnel in our accelerated development pro 
grams. For more information, write to: 
Commanding Officer, Engineer Research and 
Development Laboratories, Fort Belvoir, Va. 
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M.I.T. to Offer Special 
Lubrication Courses 


EW developments in three phases of me- 

chanical engineering will be reviewed 
in special courses in lubrication engineering, 
metal cutting, and hydraulic power control de- 
signed particularly for engineers in industry by 
the Massachusetts Institute of Technology. 
Courses will be given during June and July, 
1951. 

According to Walter H. Gale, director, 
M.1.T. summer session, the purpose of the 
courses is to bring the latest information from 
research and industrial practice to an audience 
who cannot participate in regular academic 
activities 

The lubrication-engineering course, June 11- 
22, will cover basic and special information 
needed by a lubrication engineer to meet his 
responsibility in an industrial plant. 

The metal-cutting course, June 25-July 6, 
will present a unified picture of the metal-cut- 
ting process based on recently developed funda- 
mental principles 

The hydraulic power control course, July 9- 
20, will place special emphasis on recent de- 
velopments which make possible greater ac- 
curacies and speeds of response 

For further information, write to Prof 
Walter H. Gale, Room 3-107, Massachusetts 
Institute of Technology, Cambridge 39, Mass. 


Government Policy on Basic 
Research Announced 


NEW policy formula to guide the De- 


partments of the Army, Navy, and Air 

Force in their support of basic research was 
announced recently by William Webster, chair- 
man, Research and Development Board of the 
Department of Defense 

Under this policy the Department of Defense 
recognizes the necessity for the support of basic 
research in the military program and estab- 
lishes a minimum budget below which this 
support shal! not fall. This budget shall be a 
fixed percentage of each military Department's 
average annua! total research and development 
budget for the last five fiscal years 

Stated in round figures, the RDB'’s new 
formula provides that the total Department of 
Defense expenditure for basic research must be 
at least $30,000,000 in the fiscal year 

The policy will be in effect for three years, 
and will then be reviewed by the board. 

Commenting upon the announced policy, 
Mr. Webster stated: 


‘Announcement of the approved RDB policy 
resolves a problem which has long confronted 
the military departments. The departments 
are primarily consumers of end items, such as 
tanks, radar sets, bazookas. These items are 
the fruit of applied research. The scientist 

is not primarily interested in the immediate 
practical application of what he discovers. 
However, a military department may quite 
properly be interested in supporting such re- 
search due to realization of its usefulness in 
applications. Moreover, it may take a period 
of several years before basic research data be- 


come exploited in the design of a new end 
item. 

“Despite these factors, it has long been 
agreed that the military departments should de- 
vote some portion of their budgets to basic re- 
search studies," Dr. Webster said. **Basic 
research is fundamental to the applied re- 
search and development which supports the 
creation of end items. Furthermore, it is 
essential that outstanding research discoveries 
and information be made directly available to 
the Department of Defense, in order to cut 
down the lag between a scientific discovery and 
its military application. Conduct of a certain 
amount of basic research by the military de- 
partments is the best means of minimizing this 


lag.’ 


Metallurgical Advisory 
Board Is Organized 


A METALLURGICAL Advisory Board 
composed of leading industrial and aca- 
demic metallurgists was organized recently 
by the National Research Council of the Na- 
tional Academy of Sciences to advise the Re- 
search and Development Board of the De- 


' partment of Defense on research aspects of 


some of the nation’s most critical metals 
problems 

Within che limits of specific problem assign- 
ments, the metallurgists are to advise the 
RDB on metals research and development pro- 
grams conducted or sponsored by the military 
Sepvices. 

Among the metals in critically short suf 
ply listed tentatively for the study of the 
Metallurgical Advisory Board are columbium, 
tantalum, cobalt, titanium, molybdenum, 
tungsten, and beryllium. Other metals are, 
however, expected to be added to this list as 
the Board progresses in its preliminary studies. 

A permanent secretariat and special project 
committees are to assist the Metallurgical 
Advisory Board, which also will have the co- 
operation of the military services, the Muni- 
tions Board, and other Federal agencies actively 
interested in metallurgical problems. Robere 
F. Mehl, head of the department of metal- 
lurgy, Carnegie Institute of Technology, is 
chairman of the Advisory Board and presided 
at the first meeting 

ASME groups concerned primarily with 
metals may be called upon to contribute to the 
work of the Advisory Board. The American 
Society of Mechanical Engineers is one of the 
member bodies of the National Research 
Council. 


France’s Oldest Engineering 
School 


HE oldest engineering school in France, 

L' Ecole Centrale des Arts et Manufacvures, 
is still the principal sc10ol for training French 
engineers in all branches of the profession, 
according to the January, 1951, issue of The 
Engineering Journal. Ic was organized in 1829 
when French industry began to emerge. Out 
of the 24 courses provided at the beginning, 22 
are still in existence, though they have been 
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adapted to the development of industry and 
progress of science. 

A private school originally, it taught pure 
applied science, but its students were soon to be 
an essential part of modern society. In 1857 the 
School was passed over to the state. 


Famous Alumni 


Bousquet, a former student, was the inventor 
of the bogies used under railway carriages. 
Sautter buile more than 2000 lighthouses. 
Darblay substituted wood pulp for rag in the 
manufacture of paper. 

Eiffel built bridges and that famous tower 
for the 1889 Exhibition. Berges and Fredet 
harnessed the first waterfalls and water power 
Boivin discovered sugar refining with hydro- 
carbonate of lime. All these were “‘central- 
ites." 

The School system is a hard one; the course 
of study is three years and the final diploma 
carries with it the title of ‘‘Ingénieur des Arts 
et Manufactures."" Every year 230 new stu- 
dents enter school after a very stiff competitive 
entrance examination and go to lectures in the 
morning, and in the afternoon do practical 
work. The students have co be present regu- 
larly at 8:15 a.m. every day and ‘‘clock in” 
as in factories. What is more they must never 
“*skip’’ lectures or the amphitheatre! 

Specialized Facilities 

Laboratories of industrial chemistry and 
mineralogy; thermic and electrotechnic ma- 
chines; machine tools and hydraulic work- 
shops; metal and material resistance; radio- 
activity and reinforced concrete; waves and 
television—such are the formsof specialization 
open to the future engineer at the “‘Centrale."’ 
Thus there is nothing to prevent the student 
who has graduated as an erecting engineer or 
metallurgist from becoming a chemist, but the 
tendency is for increasingly greater specializa- 
tion for engineers 


U. S. Point Four Aid 
for Israel 


HE Technical Cooperation Administration 
announced recently that the United States 

and Israel had signed a Point Four agreement 
calling for United States assistance in training 
Israeli technicians 

The agreement provides for setting up spe- 
cific projects in the future under the Act for 
International Development enacted by Con- 
gress last summer 

Israel has already suggested that United 
States experts would be useful in connection 
with road construction, railways, irrigation 
methods, organization of public-health serv- 
ices, technical training, and citrus fruit pro- 
duction 

At the same time Israel would like to send 
some of its people to the United States for 
training in deep-sea fishing, the ceramic in- 
dustry, and ship repairing 

“All of these projects are related to the 
broad program of economic development pro- 
jected in Israel's four-year plan and are designed 
to aid Israel's efforts to develop its resources 
and improve working and living conditions,” 
said the announcement. 
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First U. S. National Congress of Applied 
Mechanics to Be Held in June 


The First U. S. National Congress of Ap- 
plied Mechanics will be held at the Univer- 
sity of Illinois, Chicago, Ill., June 11-16, 
1951, under sponsorship of the U. S. National 
Committee on Theoretical and Applied Me- 
chanics 

The purpose of the Congress venture is to 
bring together all groups interested in applied 
mechanics for discussion and exchange of in- 
formation. There is no thought of competing 
in any way with related activities of separate 
groups or with the traditionally established 
international congresses. It is fele that co- 
dination and pooling of the mechanics ac- 
tivities which would normally occur through- 
yut the United States around the time set for 
the Congress will result in an even greater 
nterest in mechanics, which will be of lasting 
benefit to all of the societies. International 
congresses of applied mechanics are held every 
four years; the 1952 session will be at Istanbul. 
National congresses will also be held approxi- 
mately every four years, but never during the 
same year as an international congress 

The U. S. National Committee was or- 
ganized following a suggestion to the Ap- 
plied Mechanics Division of The American 
Society of Mechanical Engineers, from Martin 
Goland, Midwest Research Institute, Kansas 
City, Mo., and N. W. Newmark of the Uni- 
versity of Illinois, Urbana, Ill., that applied 
mechanics workers in the United States ought 
to meet occasionally at a national congress. 


The National Committee 


Organizations represented on the U. S. Na- 
tional Committee are: the American Society 
of Civil Engineers, The American Society of 
Mechanical Engineers, The American Institute 
of Chemical Engineers, American Mathemati- 
cal Society, American Physical Society, The 
Institute of the Aeronautical Sciences, and the 
Society for Experimental Stress Analysis 
In addition to the U. S. National Committee, 
an active interest in the Congress has been 
taken by Illinois Institute of Technology, the 
Mechanics Division of the American Society 
for Engineering Education, the University of 
Illinois, Purdue University, Northwestern 
University, and the University of Michigan. 

Research papers in the various branches of 
applied mechanics—kinematics, dynamics, 
vibrations, waves; mechanical properties of 
materials and failure; stress analysis, elastic- 
ity, plasticity; fluid mechanics; thermody- 
namics—will be grouped by subject and pre- 
sented at morning and afternoon sessions 
during the week. These papers are limited to 
5000 words or their equivalent in equations, 
tables, and diagrams in length, and will later 
be published in full in bound and printed 
Proceedings of the Congress provided the 
full manuscript in each case has been favora- 
bly reviewed by recognized experts in the 
respective field of interest. Complete papers or 
representative abstracts must be submitted to 
the chairman of the Editorial Committee— 
Eli Sternberg, Illinois Institute of Technology, 
Chicago 16, Ill.—before April 15, 1951. 
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Special Lectures Planned 

In addition to the research papers, four or 
five invited lectures of general interest to those 
attending the Congress will be presented by 
outstanding authorities. So far lectures have 
been scheduled by E. Orowan, whose subject is 
“Creep in Metals and Polymers,’’ while 
Richard von Mises and Theodore von Karman 
have promised lectures on subjects of aero- 
dynamics. 

An afternoon at Northwestern University, 
which celebrates its 100th birthday in 1951, 
is planned for Wednesday, June 13. Members 
of the Congress will enjoy the bus ride along 
Chicago's beautiful north shore to Evanston 
where one of the general lectures will be given 
on the Northwestern campus, and where 
entertainment is planned. Throughout the 
week there will be a number of social events, 
including a reception on Monday and a ban- 
quet on Thursday, which will give ample op- 
portunity for informal discussion. 


1951 Heat Transfer and 
Fluid Mechanics Institute 
Stanford University, June 20-22 


HE fourth annual meeting of the Heat 

Transfer and Fluid Mechanics Institute is 
to be held at Stanford University on June 20-22, 
1951. The Institute was organized for the 
purpose of establishing a meeting of breadth 
and quality which would make a definite con- 
tribution to the scientific advancement and 
intellectual growth of the Western community. 
Previous meetings of the Institute have been 
held in California to reduce the effect of geo- 
graphical isolation of engineers and scientists 
in the West Coast area, and to provide an 
opportunity for these men to keep in touch 
with the latest advances in the fields of heat 
transfer, fluid mechanics, and related fields. 
It is, however, the intention of the Institute 
to maintain participation on a nationwide 
basis. The first three meetings have had an 
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excellent representation, both in audience and 
speakers, from research and development 
centers throughout the country. 

Institute sponsors are: California Institute 
of Technology, Stanford University, University 
of California, University of Santa Clara, Uni- 
versity of Southern California, and the Applied 
Mechanics, Gas Turbine Power, Heat Transfer, 
and Hydraulic Divisions of The American 
Society of Mechanical Engineers. 

The Institute will give consideration to 
problems in thermal radiation, conduction, 
convection, mass transfer and combustion, 
ideal compressible and incompressible flow of 
gases and liquids, and the various aspects of 
pipe, channel, and boundary-layer flow. 

The program will consist of six sessions of 
three papers each, or a total of eighteen papers. 
The final program is not yet ready for publica- 
tion, but the following titles give an idea of 
the types of papers to be presented: Mechanics 
of Liquid Drops, Fluid Mechanics Applied to 
Aluminum Founding, Eddy Conductivity in 
Convective Transfer, Diffraction of Water 
Waves by Breakwaters, and Turbulent Mixing 
of Coaxial Gas Jets. 

All papers will be preprinted in full and com- 
plete sets of preprints will be on sale at the 
Institute at a cost of $4. A limited number of 
sets of preprints will be available for purchase 
by mail for $5 immediately following the 
Institute. Preprints will not be available for 
purchase by mail in advance of the meeting 
Papers can be ordered from A. L. London, 
Department of Mechanical Engineering, Stan- 
ford University, Stanford, Calif 


World-Wide Heat-Transfer 
Discussions Planned 
for September 


HE program for the forthcoming general 

discussions on heat transmission, to be 
held in London, Sept. 11-13, 1951, now con- 
sists of more than 65 papers of which some 35 
are by North American authors, according to 
the Joint Committee on North American 
Participation, headed by A. P. Colburn, pro- 
fessor, chemical engineering, University of 
Delaware, Newark, Del 





MEMORIAL HALL, STANFORD UNIVERSITY, STANFORD, CALIF., WHERE THE 195] HEAT 
TRANSFER AND FLUID MECHANICS INSTITUTE WILL TAKE PLACE, HAS A SEATING CAPACITY 
or 1739 PERSONS 
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The Joint Committee consists of representa- 
tives from The American Mathematical So- 
ciety, American Institute of Chemical Engi- 
neers, American Chemical Society, American So- 
ciety of Refrigerating Engineers, American 
Society of Heating and Ventilating Engineers, 
The American Society of Mechanical Engi- 
1erican Institute of Physics, American 
of Mining and Metallurgical Engi- 
Society 


neers, An 
Institute 
neers, The American Physical Society, 
of Automotive Engineers, The Institute of the 
Acronautical Sciences, and The Engineering 
Institute of Canada. 

Arrangements for American participation are 
being handled by the ASME. Participation by 
British and European engineers is being co- 
ordinated by The Institution of Mechanical 
Engineers, with the co-operation of 30 British 
societies and the engineering and technical so- 
cieties of Australia, India, New Zealand, 
South Africa, Belgium, Denmark, France, 
Holland, Norway, Sweden, and Switzerland 

Preliminary plans indicate that the follow- 
ing subjects will be among those discussed at 
five sessions: Recent information on physical 
properties of gases and gas mixtures pertinent 
to their heat-transfer characteristics, measure- 
ment problems related to heat transfer, mas$ 
transfer and heat transfer, heat transfer by 
sweat and film cooling, condensation at high- 
speed flow, heat transfer to liquid metals, 
analogy method for the solution of conduction 
problems 

Some 30 American authors have indicated 
on to attend the discussion. The 
others will present written discussion 
The Joint Committee has acted favorably on 
publication of conference papers and if finan-- 
cial support is forthcoming, papers will be 
available after the conference 
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ASME Boiler Code Com- 
mittee to Meet in 
New Orleans 


A vitation of the New Orleans Sec- 
f The American Society of Mechani- 
cal Engineers, the ASME Boiler Code Com- 
hold its regular May meeting at the 
Roosevelt Horel, New Orleans, La., May 1, 
1951. The meeting will be a feature of the 
20th general meeting of the National Board of 
Boiler and Pressure Vessel Inspectors to be held 
April 29-May 3, 1951. The National Board 
members will also be guests of che ASME New 
Orleans Section 
The practice of holding one regular meeting 
of the Boiler Code Committee away from New 
York, N. Y., was instituted several years ago 
to provide the opportunity for engineers in 
various ASME Regions to observe the com- 
mittee at work. Such meetings have already 
been held in Los Angeles, Chicago, Boston, 
and Atlanta 
The general meeting will open officially on 
Monday morning, April 30, with a welcome 
program during which the following will 
speak: Bernard J. McCloskey, Commissioner 
of Public Safety, City of New Orleans; 
Waldemar Nelson, chairman, ASME New 
Orleans Section; H. B. Oatley, chairman, 
ASME Boiler Code Committee; James M 
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Todd, past-president ASME, and many others. 

On Monday evening members of the Society 
will be guests of the National Board at a re- 
ception 

ASME members residing near New Orleans 
are invited to take advantage of the presence 
of the Boiler Code Committee. All interested 
engineers are invited to sit in at che meeting. 

The remainder of the program will consist 
of technical papers, round-table discussions, 
and social events 

The National Board of Boiler and Pressure 
Vessel Inspectors is composed of chief inspec- 
tors of states and municipalities in the United 
States, and the provinces in the Dominion of 
Canada. It was organized in 1919 to en- 
courage uniformity in administering the Boiler 
code and enforcing its rules. The Board has 
also worked to secure interchangeability be- 
tween the political subdivisions of the United 
States and the provinces of Canada 

The ASME Boiler Code has been adopted by 
38 states, many municipalities, Hawaii, Puerto 
Rico, and the Panama Canal Zone, and by all 
the provinces of Canada. The high regard in 
which the Code is held by American industry 
was one of the reasons why the International 
Organization for Standardization invited the 
ASME to assume the secretariat of the interna- 
tional boiler-code project. 


Utilization of Manpower 
Theme of SAM-ASME 
Conference 


fh Sixth Annual Time-Study and Meth- 
ods Conference sponsored by the Society 
for the Advancement of Management and the 
Management Division of The American So- 
ciety of Mechanical Engineers will be held 
April 19-20, 1951, at the Hotel Statler, New 
York, N. Y. 

A feature of the conference will be the first 
public showing of films produced by the SAM 
research project on time studies. It is claimed 
that the films provide a new tool for more 
effective management (see page 353 of this 
issue 

Under the general theme ‘‘National Security 
Through Better Utilization of Manpower Re- 
sources," a program of 11 papers has been 
arranged. 

The registration fee for the conference, in- 
cluding two luncheons and dinner, will be $20 
for SAM and ASME members and $25 to non- 
members 


The program follows 


THURSDAY, APRIL 19 


Morning 

Preparation 

How to Organize and Operate an Industria’ De- 
partment, by W. Gilbert Brooks, chief indu trial 
engineer, Pituey-Bowes, Inc., Stamford, Conn 
How to Meet the Industrial Engineering Man- 
power Shortage, by P. Kay Schwarts, vice-presi 
dent, Proctor and Schwartz, Inc., Philadelphia 
Pa 


Luncheon Session 


Selling Industrial Engineering 
Maynard, president 
Pittsburgh, Pa 


Subject 
Speaker H. B 
Engineering Council 


Methods 


MECHANICAL ENGINEERING 


Afternoon 
Improving the Tools 
How to Chart Time-Study Data, by Phil Carroll, 
professional engineer, Maplewood, N. J 
Improving Methods Through M.T.M., by Ralph 
Kirwin, chief industrial engineer, Bulldog Electric 
Products Company, Detroit, Mich 
Improving the Time-Study Rating Process, by 
S. M. Diz, industrial engineer, General Foods 
Corporation, New York, N. ¥ 

Dinner Session 


Subject: On Time With Enough 
Speaker to be announced 


FRIDAY, APRIL 20 


Morning 
Better Methods Mean More Manpower 
Incentives for Indirect Labor, by George Diesk 
American Box Board Company, Grand Rapids 
Mich 
Measuring Multiple-Machine Interference, by 
Dale Jones, assistant professor, industrial engi 
neering, Georgia Institute of Technology, Atlanta 
Ga 
Tailoring the Incentive Plan, by Paul J. Mac 
Cutcheon, Jr., chief industrial engineer, Peter 
Cailler Kohler Swiss Chocolates Company, Ful 
ton, N 

Luncheon Session 


Subject: Measurement—A Tool for Management 

Speaker: Ralph Presgrave, vice-president, J. D 
Woods & Gordon, Ltd., Toronto, Can 

Afternoon 

Let’s Work With A Will 

Time-Study Training for Supervision, by /. / 
Biggane, chief industrial engineer, Maytag Com 

pany, Newton, lowa 

Suetiivins the Product Design, by Collier A 
Elliott, director, product — packaging — 
Methods Engineering Council, Pittsburgh, 

Layout Planning With eae ede 

Models, by Robert T. Charlion, production 

engineer, Magee Carpet Company, Bloomsbury 
Pa 


Plastics Industry Ready for 
Defense Production 


Cyrene sontd representatives from the 
Army, Navy, Air Corps, Quartermaster 
Corps, Bureau of Ships, National Production 
Authority, and others, met recently with the 
Thermosetting Plastics Molders’ Committee 
for National Defense of the Society of the 
Plastics Industry, Inc., at a luncheon meeting 
in the Shoreham Hotel, Washington, D. C. 

The purpose was to acquaint government 
representatives interested in the use of plastics 
in the defense program with the industry's 
production capabilities. Representatives from 
plastics companies all over the country art- 
tended to present the most recent developments 
in the industry of significance to the defense 
program. 

Of the 385 companies engaged in the thermo- 
setting molding of plastics products, 99 per cent 
have fewer than 500 employees and 78 per 
cent, or 291 companies, have less than 200 em- 
ployees. However, production output is very 
large in relation to the number of workers, due 
to the face that the thermosetting molding 
process is highly mechanized and finishing 
operations are held to a minimum. 

During the years 1939 through 1945, this 
industry registered approximately a threefold 
expansion in its output, the number of com- 
pression-molding presses growing from 3250 
in 1939 to 12,000 in 1945. Since then, increased 
press sizes, the use of electronically preheated 
plastic materials, and improved molding tech- 
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niques place this branch of the plastics indus- 
try in an even better position to produce large 
quantities of war and essential civilian plastics 
products 

Government representatives were told that 
because of the development of new molding 
materials which flow more freely and set up in 
a fraction of the time formerly required, the 
plastics industry is able to produce products 
many times faster and several times larger 
than anything produced five years ago. The 
35-pound television cabinet which the indus- 
try has been producing in volume over the 
past year opens new possibilities for defense 
applications, it was said 

Use of reinforcing materials such as fibrous 
glass promises the possibility of producing 
products with strength characteristics in ex- 
cess of any other material on a weight basis. 
Among the defense products which the plastics 
industry can produce in quantity are bayonet 
grips, buttons, bomb releases, compass mount- 
ings, rocket parts, tube sockets, and scores of 
others, government representatives were told. 





Notes on Coming Meetings 


Packaging 


ACKAGING requirements of the Armed 

Forces will be explained to industry by 
representatives of the Army, Navy, and the 
Air Force at the American Management As- 
sociation’s three-day National Packaging Con- 
ference, April 17-19, at the Auditorium, At- 
lantic City, N. J. The conference will be held 
in conjunction with the 20th annual AMA 
National Packaging Exposition. 


Materials Handling 


THOUSANDS of new models of handling 
machines of more than 200 companies will be 
on display in a 10-acre exhibit space, six in- 
doors, and four outdoors, during the National 
Materials Handling Exposition to be held in 
the International Amphitheatre, Chicago, Iil., 
April 30-May 4, 1951. 

The Exposition will be held concurrently 
with the Conference on Materials Handling 
sponsored by the American Material Han- 
dling Society during which 58 experts on 
materials handling will discuss new handling 
techniques. Rear-Admiral M. L. Ring, U. S. 
Navy, director of supply management, Muni- 
tions Board, will discuss ‘“The Military Im- 


portance of Materials Handling.’ 


Anthracite 


THE Annual Anthracite Conference of 
Lehigh University, Bethlehem, Pa., will be 
held May 4-9, 1951. The conference usually 
attracts 300 or 400 men working in all sub- 
divisions of the anthracite industry to discuss 
new ideas for uses of anthracite and to hear 
reports of progress on better methods of burn- 
ing anthracite as a domestic and industrial 
fuel. For the program, write to A. C. Callen, 
Lehigh University, Bethlehem, Pa 


ASME News 


British Industries Fair 


THE British Industries Fair, Britain's annual 
industrial show, will be held from April 30 
through May 11, 1951. Heavy industry will 
be centered in Birmingham, England, and 
other trades will be on show in London in the 
biggest display in the Fair's 35-year history 
Stand space will occupy more than a million 
square feet and over 90 industries will be repre- 
sented by the 3000 exhibitors. 


Canadian Trade Fair 


CANADIAN high-speed woodworking ma- 
chines, Swiss textile machinery, British ma- 
chine tools, and a wide range of other indus- 
trial products and materials will be on display 
during the 1951 Canadian International Trade 
Fair to be held at the Exhibition Grounds, 
Toronto, Ont., Can., May 28-June 8, 1951. 
The Fair precedes the 1951 Semi-Annual Meet- 
ing of The American Society of Mechanical 
Engineers to be held in Toronto, June 11-16, 
1951 


Festival of Britain 


A JOINT engineering conference will be 
sponsored by The Institution of Civil Engi- 
neers, The Institution of Mechanical En- 
gineers, and The Institution of Electrical Engi- 
neers as part of the Festival of Britain. The 
conference will be held in London, June 4-15, 
1951. Its objective will be to record the con- 
tributions to the advancement of civilization 
made by British engineers and scientists. Dis- 
tinguished foreign engineers are being invited 
to discuss developments in their own countries. 


World Chemical Conclave 


THE World Chemical Conclave will be held 
in New York, N. Y., and Washington, D. C., 
Sept. 3-16, 1951, in connection with the Dia- 
mond Jubilee of the American Chemical So- 
ciety. More chemists and chemical engineers 
from all parts of the world are expected to be 
in the United States during that period than 
ever before. The International Union of Pure 
and Applied Chemistry will hold its 16th con- 
ference in New York and will sponsor the 12th 
International Congress of Pure and Applied 
Chemistry as part of the ACS Diamond Jubilee 
celebrations. 


Aviation 


THE Third International Conference spon- 
sored jointly by the Institute of the Aeronau- 
tical Sciences and The Royal Aeronautical 
Society of Great Britain, will be held in Brigh- 
ton, England, Sept. 3-14, 1951. The technical 
program will of 10 British and 10 
A nerican papers 

Some of the topics covered by the British 
papers will be: Influence of Size on Perform- 
ance of Jet Engines, by S. J. Moyes and W. A. 
Pennington, National Gas Turbine Establish- 
ment; A Survey of Aerodynamic Advances, by 
A. Fage, The National Physical Laboratory; 
and Material Properties for High-Alritude 
Operation, by T. P. Hughes, Royal Aircraft 
Establishment. 
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Meetings of Other Societies 


April 16-18 

Society of Automotive Engineers, aeronautic 
meeting and aircraft-engineering display, Statler 
Hotel, New York, N. Y 


April 16-18 

American Society of Lubrication Engineers, annual 
convention and lubrication show, Bellevue-Strat 
ford Hotel, Philadelphia, Pa 


April 17-20 

American Management Association, 20th na- 
tional packaging exposition, Atlantic City Audi- 
torium, Atlantic City, N 


April 19-20 

Society for the Advancement of Management, 
time-study and methods conference, Statler Hotel, 
New York, N. Y 


April 23-25 
National Academy of Sciences, annual meeting, 
Washington Hotel, Washington, D. C. 


April 23-26 
American Foundrymen’s 
convention, Buffalo, N. Y 


April 29-May 4 
American Water Works 
meeting, Miami, Fla 


April 30-May 1 
Association of Iron and Steel Engineers, spring 
meeting, Statler Hotel, Detroit, Mich. 


April 30-May 3 
American Petroleum Institute 
meeting, Mayo Hotel, Tulsa, Okla 


May 7-11 
National Fire 
meeting, Statler Hotel 


May 7-11 

Forest Products Research Society, annual meeting 
and international industry show, Convention 
Hall, Philadelphia, Pa 


May 9-11 
The Engineering 
meeting, Mount Royal Hotel 


May 10-12 

New York State Society of Professional Engi 
neers, 25th annual convention, Hotel Statler 
New York, N. Y. 

(For ASME Calendar of 
page 365) 


Society, 55th annual 


Association, annual 


16th midyear 


Protection Association, annual 


Detroit, Mich 


Institute of Canada, annual 
Montreal, Can 


Coming Events see 





The American papers will cover such sub- 
jects as: Structural Problems of Future Air- 
craft, by Nicholas J. Hoff, Polytechnic In- 
stitute of Brooklyn; Transonic Aerodynamics, 
by John Stack, Langley Aeronautical Labora- 
tory, N.A.C.A.; Jet and Rocket Propulsion, by 
L. Dunn, California Institute of Technology. 

For further information, write to Robert R. 
Dexter, Secretary, IAS, 2 East 64th Sercet, 
New York 21, N.Y. 


IEC soth Anniversary 


THE International Electrotechnical Com- 
mission has accepted the invitation of the U.S 
National Comm‘ttee of the IEC to hold meet- 
ings in the United States in 1954. These 
meetings will be in celebration of the Fiftieth 
Anniversary Jubilee of the IEC. 

Preliminary planning for the meeting is 
under way. While plans are not yet final, it 
seems probable that the meetings will take 
place during the first two weeks of September, 
1954, and will be held within 250 miles of 
New York. 
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Wood Industry 


THE Forest Products Research Society 
will hold its Fifth Annual Meeting at the 
Convention Hall, Philadelphia, Pa., May 
7-13, 1951. Ten technical sessions are planned 
under the theme ““Wood Mobilization Re- 
quirements and Developments in Machines, 
Products and Processes.'’ A feature of the 
meeting will be the International Industry 
Show which will exhibit products and wood- 
working machinery of interest to the wood in- 
dustry. 


Radioisotopes 


A CONFERENCE on the use of radioisotopes 
in industry will be held at lowa State College, 
Ames, Iowa, May 1-3, 1951. The conference 
will consider nature of radioactivity, availa- 
bility of isotopes, equipment required, and 
design of laboratories 

For further information, write to Dr. Glenn 
Murphy, Iowa State College, Ames, lowa 





Engineering Literature 


Pressure Piping 


REVISION of the 1942 issue of American 

Standard Code for Pressure Piping in- 
cluding supplements 1 and 2, was recently pub- 
lished by The American Society of Mechanical 
Engineers. The new edition takes into ac- 
count new materials and designs developed to 
meet the increased severity of service encoun- 
tered in industry 

The 101-page code presents minimum safety 
requirements for (1) selection of suitable ma- 
terials. (2) dimensional standards for elements 
of piping systems, (3) design of component 
parts as well as assembled units including 
necessary supports, (4) erection of systems, and 

5) tests of elements before erection and com- 
pleted systems after erection. 

The standard is intended to serve as a guide 
for those who design, manufacture, and erect 
piping systems 

More than 30 engineering societies, govern- 
ment bureaus, trade associations, and institu- 
tions were represented on the Sectional Com- 
mittee responsible for the revision 

A copy of Section 9, Standard Qualifications 
for Welding Procedure and Welding Operators 
of the ASME Boiler Construction Code, is in- 
cluded in a cover pocket of the revised stand 
ard 

Copies may be obtained from ASME Order 
Department, 29 West 39th Street, New York, 
N.Y. Price per copy is $3.50. 


ASME Boiler Code Addenda 


HE 1950 addenda to Section II, Materials 

Specifications, of the ASME Boiler Con- 
struction Code are available to users of the 
Code. The addenda cover more than 220 pages 
and contain reprints of 12 specifications which 
were extensively revised and four new speci- 
fications. Copies may be obtained from ASME 
Order Department, 29 West 39th Street. New 
York, N.Y. Price per copy is $2 
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People 


ASME Elects Two New 
Fellows 


ALVOR O. HEM, consulting engineer, 

Toledo, Ohio, and Ralph C. Roe, con- 
sulting engineer, president, Burns and Roe, 
Inc., New York, N. Y., were recently elected 
Fellows of The American Society of Me- 
chanical Engineers. 

To be qualified as a nominee to the grade of 
Fellow one must be an engineer who has ac- 
knowledged engineering attainment, 25 years 
of active practice in the profession of engi- 
neering or teaching of engineering in a school 
of accepted standing, and has been a member of 
the Society for 13 years. Promotion to the 
grade of Fellow is made only on nomination by 
five Fellows or members of Society to the 
Council to be approved by Council. 


Halvor Olsen Hem 


Dr. Hem was born in Saude, Norway, Aug 
13, 1863, and came to the United States in 
As chief engineer and vice-president of 
H. N. Strait Manufacturing Company, Kansas 
City, Mo., he developed a line of scales, test- 
ing machines, barrelmaking machines, gas and 
steam engines, and centrifugal pumps 

He went with the Toledo (Ohio) Scale Com- 
pany in 1915 as consulting engineer in the de- 
sign of scales and testing machines for use in 
the.automotive and aviation industries. From 
1924 to 1947, as chief engineer of that company, 
he contributed to the development and design 
of testing machines for balancing propeller 
blades and a machine for measuring all reaction 
forces on an actual airplane in a wind tunnel. 
Since 1947 he has been consulting engineer to 
Toledo Scale Company, Chrysler Corporation, 
National Advisory Committee for Aeronautics, 
and others. 

He was awarded the John Wetherill Medal 
by The Franklin Institute in 1932 and an 
honorary DS degree by the University of 
Toledo (Ohio) in 1936. He contributed several 
technical papers and holds over 100 U. S. pa- 
tents pertaining to precision devices and as 
many foreign patents. 


Ralph C. Roe 


Mr. Roe is credited with many improve- 
ments in the power-plant field contributing to 
high efficiencies. He is one of the pioneers in 
high-pressure steam engineering, having de- 
signed one of the first 1400-psi power plants in 
the United States. The Roe cycle of regenera- 
tive heating was one of his developments. He 
was also one of the early advocates of central- 
ized control for operation of power plants now 
being used in the newest power stations. 

Mr. Roe was born in Marcellus, N. Y., Dec 
12,1890. After attending Penn Yan Academy, 
Penn Yan, N. Y., he began his career in 1910 
as an operating engineer with the Marcellus 
Electric Company. During the next 14 years 
he worked for several public utilities in posi- 
tions of increasing responsibility. 

In 1926 he took a position with the General 
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Engineering and Management Corporation as 
engineer responsible for operations of all power 
plants controlled by that company. In 1929, as 
a member of the engineering staff of the Electric 
Management and Engineering Corporation, he 
was in responsible charge of design of new 
generating facilities of that system. Since 
1935 Mr. Roe has been president of the con- 
sulting firm of Burns and Roe, Inc., which has 
designed or served as consultants for more 
than 40 steam generating units. 

Mr. Roc is a fellow of the American Institute 
of Electrical Engineers. He is author of many 
articles in the technical press relating to his 
work. He holds patents on air-cooling and 
conditioning systems and on many improve- 
ments in steam-power generation, including 
the Roe cycle. 


Brian G. Robbins, New 
IME Secretary 


RIAN G. ROBBINS 

pointed secretary of The Institution of 
Mechanical Engineers (Great Britain He 
succeeds Sir Henry Guy, who retired from the 
secretaryship of the Institution as a result of 
ill health. 

Mr. Robbins was educated on the engineer- 
ing side of Christ's Hospital, West Horsham, 
gaining a Clothworker's Scholarship to the 
City and Guilds (Engineering) College, South 
Kensington, where he took an ME degree after 
a short period of service in the Royal Engi- 
neers at the end of the first world war. For 
research work which followed the degree 
course and led to the Diploma of the Imperial 
College, he was awarded an Unwin Scholar- 
ship. This was followed by four and a half 
years at Vauxhall Motors, Ltd., Luton, Eng- 
land, where he obtained workshop training 
and planning-office experience before returning 
to college for a period of research and teaching. 

He joined The Institution of Automobile 
Engineers as assistant secretary in 1934. He 
contributed two papers to its Proceedings. 

As a result of the amalgamation between 
IME and the Institution of Automobile Engi- 
neers, Mr. Robbins became a member of the 
IME staff in April, 1947, as an assistant secre- 
tary. 


was recently ap- 


* * * 


EDWARD A. UEHLING, Mem. ASME since 
1883, 101, the oldest living alumnus of Stevens 
Institute of Technology, a graduate of the class 
of 1877, was among the recipients of honor 
awards presented recently by the Stevens 
Alumni Association at its 8lst anniversary 
dinner. Witsur H. Armacost, Fellow ASME, 
vice-president in charge of engineering, Com- 
bustion Engineering-Superheater, Inc., New 
York, N. Y., and Tuomas E. Murray, Fellow 
ASME, commissioner of the U. S. Atomic 
Energy Commission, formerly president of the 
Metropolitan Engineering Company, Brook- 
lyn, N. Y., were also presented honor awards. 
Artuur G. Giascow, Mem. ASME, chairman, 
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Humphreys and Glasgow, Ltd., London, Eng- 
land, was awarded the alumni award medallion 
for “outstanding loyalty and devotion to the 
college."" Harvey N. Davis, Hon. Mem. and 
past-president, ASME, president of Stevens 
Institute, and guest of honor at the dinner, was 
presented with che distinguished service award 
of the Stevens Metropolitan Club. 


* * * 


JAMES DRAPER FRANCIS, of Huntington, 
W. Va., chairman of the board of directors, 
Island Creek Coal Company, Pond Creek 
Pocahontas Company, and affiliated companies, 
received the Charles F Rand Medal for 1951 of 
the American Institute of Mining and Metal- 
lurgical Engineers during the annual meeting 
of the institute held recently in St. Louis, 
Mo 


* * * 


EDWIN HOWARD ARMSTRONG, Holley 
Medalist, 1940, professor of electrical engi- 
neering, Columbia University, New York, 
N. Y., received the Washington Award for 
1951, ‘‘for outstanding inventions basic to 
radio transmission and reception and notable 
service to his country." The award, which 
was presented at a dinner held in Chicago, 
lll., Feb. 19, 1951, is administered by the 
Western Society of Engineers on recommen- 
dation of a commission representing the 
Founder Societies and the Western Society of 
Engineers. 


* * * 


GEORGE J. NICASTRO, Mem. ASME, 
sales engineer, Combustion Engineering-Super- 
heater, Inc., New York, N. Y., bas been elected 
vice-president in charge of the Northeastern 
Region of the National Society of Professional 
Engineers 


* * * 


JAMES M. TODD, past-president and Fellow 
ASME, consulting engineer, New Orleans, La., 
was made an Honorary Member of the Louisi- 
ana Engineering Society on Jan. 20, 1951 
He is a member of long standing and a past- 
president of LES and has served it for many 
years 


* * * 


RALPH J. KOCHENBURGER, assistant 
professor of electrical engineering, Uni- 
versity of Connecticut, Storrs, Conn., con- 
sultant on controls for the M. W. Kellogg 
Company, Jersey City, N. J., was awarded 
the Alfred Noble Prize for 1950 for a paper 
entitled, ‘‘A Frequency-Response Method for 
Analyzing and Synthesizing Contractor Servo- 
mechanisms," during the winter general 
meeting of the American Institute of Electrical 
Engineers, held at the Hotel Statler, New 
York, N. Y., Jan. 22-26, 1951. The Noble 
prize is a joint award of the four Founder 
Societies and the Western Society of Engineers 
and consists of a cash award of $350 and a 
certificate. The award is made annually to 
a young member of one of the sponsoring 
societies for a published technical paper of 
unusual merit 

Mr. Kochenburger, an associate member 
of the AIEE, has also been awarded the In- 
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METROPOLITAN SECTION HONORS RALPH C 
ROE, NEW ASME FELLOW 


Left to right: E. G. Bailey, past-president, 
ASME; William H. Bryne, chairman, Metro- 
politan Section; Mr. Roe, consulting engineer, 
Burns and Roe, Inc., New York, N. Y.; and 
Harry Kessler, vice-president ASME Region II 
The presentation was made at an informal 
luncheon at The Engineers’ Club attended by 
many of Mr. Roe’s business associates 


stitute’s first prize in the Induscrial Division 
tor his outstanding paper. 

THE Institute of the Adronautical Sciences 
conferred seven fellowships and two honorary 
fellowships upon cight Americans and one 
Englishman at the Honors Night Dinner in 
New York, N. Y., Jan. 29, 1951. The honor- 
ary American fellow for this year was Capt. 
Watrter S. Dient, U.S.N., assistant for re- 
search liaison, Office of Assistant Chief, 
Bureau of Aeronautics, Department of the 
Navy. The honorary foreign fellow was 
Sir Henry Tizarp, chairman, Advisor; 
Council on Scientific Policy, Ministry of 
Defence, England. The newly elected Ameri- 
can fellows include: M. B. Amers, Jr., Rear 
Apo. C. M. Boxster, U.S.N., E.*F. Burton 
Lieut. Gen. B. W. Cuipiaw, U.S.A.F., Suer- 
MAN Fatrcuitp, Assoc. ASME, R. L. Haut, 
and G. S. Scuairer 


i 


ISLYN THOMAS, president, Thomas Manu- 
facturing Corporation, Newark, N. J., was 
elected national president of the Society of 
Plastics Engineers for 1951. The other newly 
elected national officers are: W. O. Bracken, 
vice-president; W. F. Oeclman, secretary; 
and W. J]. Dunnican, treasurer 


os '* 


RALPH E. FLANDERS, past-president 
and Hon. Mem. ASME, U. S. Senator from 
Vermont, was recently elected honorary mem- 
ber of The Institution of Mechanical Engi- 
neers in recognition of his great contributions 
to the distinction in practice of the organiza- 
tion and administration of engineering. 


* * * 


CHARLES S. DRAPER, Mem. ASME, 
professor of aeronautical engineering, director, 
Instrumentation Laboratory, Massachusetts 
Institute of Technology, Cambridge, Mass 
who developed a computing gunsight for 
fighter planes, received the Exceptional 
Service Award, highest civilian decoration in 
the gift of the Air Force from Thomas K 
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Finletter, Secretary of the Air Force, in cere- 
monies at the Institute, Jan. 23, 1951. 


DALE ROEDER, executive engineer, Com- 
mercial Vehicles, Ford Motor Company, 
Dearborn, Mich., took office on Jan. 12, 
1951, as president of the Society of Automo- 
tive Engineers for 1951. 


J. F. PRITCHARD, Mem. ASME, president, 
J. F. Pritchard and Company, Kansas City, 
Mo., was elected president of the National 
Constructors Association, an organization 
composed of engineers and builders of chemical 
plants, steel mills, and petroleum refineries 


Professional Development 


POPULAR subject for discussion before 

groups of engineering students and 
young graduate engineers is that of profes- 
sional development in the postcollege years 
Somehow, if you have heard one, you have 
heard them all. Invariably, they feature in 
some prominent position, among other things, 
civic responsibility and engaging in politics 
on the local level. While this facet of the 
young engineer's development deserves some 
remarks, it is overemphasized and presented 
in very vague terms. Except in rare instances, 
the young engineer's participation in civic 
affairs is limited to the act of voting and 
participating in jury duty. It is difficult for a 
young engineer to participate in local politics 
upon moving into a new community. 

On the other hand, being active in the 
professional societies is invariably forgotten 
by the speaker, or barely mentioned. Cer- 
tainly attending society meetings, participat- 
ing in the discussions, and taking active part 
in committee work will be of real benefit in the 
development of the young engineer, not to 
mention strengthening the profession of which 
he is a member. With such experience in his 
own societies, the engineer will be better 
equipped with the necessary poise and articula- 
tion to exert influence in his community and 
take part in civic affairs. 

The ASME has recognized its responsibility 
in providing for such training of young engi- 
neers. The existence of junior advisers to the 
various committees of ASME is one of many 
evidences of this recognition. Some employ- 
ers understand this phase of professional de- 
velopment and encourage young engineers to 
become active in their professional societies. 

Unfortunately, too many industrial organi- 
zations are willing to reap the benefits of 
technical organizations and engineers without 
contributing toward their development. 

It is up to the individual engineer to recog- 
nize his opportunity and overcome the natural 
inertia. It is he who stands to gain the most 
professionally and financially. 

The importance of the professional society 
in the young engineer's development should 
be brought to the attention of recent graduates 
more often. This aspect of professional de- 
velopment has too often been neglected or for- 
gotten. 

H. G. Wenia, Jun. ASME. 
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Ontario Section to 


Be Host to ASME 


During 1951 Semi-Annual Meeting 


Headquarters: Royal York Hotel, Toronto, Ontario, 
June U-15 


HE 1951 Semi-Annual Meeting of The 
‘ane Society of Mechanical Engineers 
to be held at the Royal York Hotel, Toronto, 
Ontario, Canada, June 11-15, 1951, will mark 
the third time the ASME has accepted an in- 
vitation of the ASME Ontario Section to hold 
a national meeting in Canada. In 1932 a dele- 
gation of 150 members and guests held a 
memorable semi-annual meeting at Bigwin 
Inn, Lake of Bays, Canada. In 194} the So- 
ciety held its Fall Meeting in Toronto 


International Trade Fair 


Contributing to the 
phere of the meeting will be the Canadian 
International Trade Fair which will take 
place in Toronto, May 28—June 8. The Fair is 
an inducement for members to arrive in To 
ronto a week prior to the ASME mecting 
Some 33 countries will have on exhibit samples 
of merchandise, divided into 20 different trade 
classifications Americans who missed the 
exciting international trade held re- 
cently in Chicago will have an opportunity 
in the space of a few buildings to inspect 
the products of industrial skills of countries 


international atmos 


tair 


overseas 
Varied Technical Program 


The technical program of the meeting will 
msist of 38 sessions, luncheons, 
dinners, and inspection trips. The Engineer 
ing Institute of Canada has been invited to 
cosponsor several social events and technical 
The following Protessional Divi- 


technical 


sessions 


TORONTO SKYLINE FROM CENTER 


sions and Committees are sponsoring sessions, 
Aviation, Fuels, Gas Turbine Power, Heat 
Transfer, Hydraulic, Industrial Instruments 
and Regulators, Machine Design, Management, 
Materials Handling, Metals Engineering, Pe- 
troleum, Power, Process Industries, Production 
Engineering, Railroad, Rubber and Plastics, 
American Rocket Society, Education Commit- 
tee, National Junior Committee, and Cutting 
Fluids 

Toronto, A Thriving Canadian City 

In addition to the excellent technical pro- 
gram currently taking shape and the excite- 
ment of an international trade fair, another 
reason to make plans now for attending the 
Semi-Annual Meeting is the attractions of 
the city of Toronto itself. Because of its 
phenomenal growth and its farsighted prepa- 
rations for the future, Toronto has been de 
scribed as a “regular riot of self-confidence." 
In-.1946-1947, nearly 50 per cent of all new 
industrial development in the Dominion of 
Canada took place within 14 miles of Toronto's 
City Hall. This development is still under 
way. The consolidation of interests of exist- 
ing Canadian companies, the establishment of 
plants in Canada, by British industries, and the 
multiplication of subsidiaries of the American 
manufacturing companies continues without 
abatement 

Within a 100 mile radius of Toronto the 
“middle third’’ of the buying power of the 
Canadian market 1s situated. 

In her expansive moods, Toronto has built 


Toronto Tourist Convention, Inc. 
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FREDERICK TRUMAN, ASSISTANT CHIEF EN- 
A. ARMSTRONG, LTD., TORONTO 
CHAIRMAN FOR ASME 


GINEER, § 
ONTARIO, GENER 
1951 sEMI-ANNUAL MEETING 


thousands of acres of lake-front land, made 
plans for docking ocean vessels, put a million 
dollars into a new Canadian National Ex- 
hibition building, has laid down sixteen-foor 
sidewalks on newly widened streets in prepara- 
tion for future business, and is now building a 
rapid-transit subway 

Toronto is not only a manufacturing, in- 
dustrial, and shipping center but it is a seat of 
government, a university town, an art and 
music center, and a resort area. 

The Province of Ontario, which is 1000 miles 
from east to west and 1050 miles from south 
to north, accounts for 33 per cent of the 
population, 38 per cent of Canadian income, 
39 per cent of retail sales, 48 per cent of manu- 
facturing production, and 43 per cent of the 
country’s buying power. About 45 per cent 
of Canadian motor vehicles are in Ontario 
The Province consumes 58 per cent of the elec- 
tric energy used in Canadian homes 

As a manufacturing center the city of To- 
ronto is the home of 3800 industries, from acids 
and alkalies to yarns, and claims the largest 
concentration and widest diversification of 
United States and British branch plants of 
any city in the world 

As a distributing center, it sees an average 
of 120 freight and passenger trains arrive and 
depirt daily, and 4,000,000 tons of cargo a 
year pass through the $40,000,000 harbor 
facilities. By air flight time is less than three 
hours from its Malton Airport (17 miles or 
about 25 minutes by car from the downtown 
area) to New York or Chicago 

For members who like to combine the Semi 
Annual Meeting with a vacation, a visit to 
Toronto offers ample opportunity for all sorts 
of diversions. The city abounds in parks, 
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interesting monuments, and a variety of build- 
Its park system con- 


land divided into 


ings in various styles 
2000 acres of 


tains over 
recreation 


Committee 


The following committee is in charge of 
arrangements: General chairman, F. Truman; 
vice-chairman, H. G. Thompson; secretary, 
W. R. Trusler. The chairmen of the various 
subcommittees are as follows Meetings, 
C. R. Davis; Technical Events, R. R. Service; 
Inspection Trips, 1. W. Smith; Transportation, 
]. D. Bourns; Regsstration, W. G. McIntosh; 
Hotels, R. A.Walker; Entertainment, W. D 
Sheldon; Women's Events, Mrs. H. G. Thomp- 
son, F.G. East; Publicity, W. E. Mickleth- 
waite; Reception, H. H. Angus; Printing and 
Signs, C. E. Lewis; Finance, G. Ross Lord 


Three Noteworthy ASME 
Meetings Scheduled 
for Mid-April 


ogee meetings of more than usual inter- 
est will be sponsored by The American 
Society of Mechanical Engineers during the 
second and third weeks of April. These meet- 
ings are in widely separated industrial centers 
and are noteworthy because they make availa- 
ble to members in these centers an opportu- 
nity to participate in an ASME program on a 
scale similar to that of a national Society meet- 
ing 
Kansas City 

For members in the vicinity of Kansas City, 
Mo., there will be the annual meeting of 
Region VIII, at the President Hotel, April 
16-18, which offers a program of more than 
cight papers on a wide variety of technical 
subjects of interest to Midwestern industry 
for program see page 270 of the March issue 
Because of the regional nature of this meeting, 
members will be able to meet Region officers 
and many of the chairmen of ASME Sections 
in Region VIII 


Pittsburgh 


Members in the Pittsburgh, Pa., area will be 
able to attend the two-day program of the 
Pittsburgh Section called the Pittsburgh 
Mechanical Engineering Conference at the 
William Penn Hotel, April 19-20. This an- 
nual event is supported by five other profes- 
sional societies which have local sections in 
Pittsburgh. The two-day program offers 
papers in heating, mechanical construction, 
refrigeration, materials handling, metal sur- 
facing, power, lubrication, and metalworking 
For details of the program, see pages 270 and 
271 of the March issue 

Rooms have been reserved for members 
planning to attend the Pittsburgh Conference 
at the William Penn and Pittsburgher Hotels 
For reservations, write to K. F. Treschow, 
Engineers Society of Western Pennsylvania, 
William Penn Hotel, Pittsburgh 19, Pa 


Baltimore 


For members residing in the vicinity of Balti- 
more, Md., there will be the Process Industries 


ASME News 


Conference at the Lord Baltimore Hotel, April 
17-19, 1951. This program offers 14 technical 
papers on the general problem of pollution of 
industrial air and water resources. 

This conference is a good example of how 
the Society serves its members through its 
professional divisions. This is the second 
national conference sponsored by the Process 
Industries Division. Its purpose is to funnel 
into the literature technical papers on problems 
confronting engineers in the process industries 
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Baltimore members who are interested in 
such industrial processes as air conditioning, 
refrigeration, evaporation, drying, sanitation, 
and others will find much of interest in the 
detailed technical program which appeared on 
pages 271-272 of the March issue. 

By attendance at ASME meetings and by 
learning to know the individuals who plan 
and administer them, members can increase 
their pleasure and profit from ASME member- 
ship 


ASME OGP Division to Meet in 
Dallas, Texas, June 25-29, 1951 


ee Oil and Gas Power Division of The 
American Society of Mechanical Engineers 
will hold its 23rd annual conference and exhibit 
at The Baker Hotel, Dallas, Texas, June 25 
29, 1951. 

In arranging for conference facilities, the 
Division was careful to select a hotel that was 
air-conditioned throughout to insure comfort 
of the delegates 

This year the Oil and Gas Power lecture 
series will be held on Tuefday, June 26, as a 
regular part of the technical program. While 
the names of the lecturers have not yet been 
revealed, it is known that the lectures will deal 
with problems of governing oil and gas 
engines 

A nominal registration fee will be charged. 
This will entitle members to receive copies of 
the conference papers and to attend the special 
lecture series 

The social high light of the conference will 
be the banquet on Wednesday. On this occa- 
sion the Oil and Gas Power Division will 
honor authors of outstanding Papers presented 
before the Division in 1950. 


Interesting Papers Scheduled 


Many interesting papers are scheduled. The 
technical program of the conference has not 
yet crystallized but an idea of the subject 
matter and the diversity of engineering prob- 
lems to be discussed may be had from the 
following list of papers already received 


Effect of Charge Temperature and Pressure 
Upon the Rating of Diesels, by Ralph Miller, 
chief engineer, Nordberg Manufacturing Com- 
pany. 

Damage Prevention From _ Diesel-Engine 
Crankcase Explosions, by Albert C. Cavileer, 
head of large Diesel engines branch, Internal 
Combustion Engine Laboratory, U. S. Naval 
Engineering Experiment Station 

Modern Gas Engines, by Ralph L. Boyer, 
vice-president and chief engineer, and W. R 
Crooks, resident engineer, Cooper- Bessemer 
Corporation 

Operation of a Direct-Connected Engine- 
Driven Compressor as a Gas Generator, by 
J. N. MacKendrick, vice-president; George 
Bollman, project engineer; and C. A. Chamber- 
lain, project engineer, Clark Brothers Com- 
pany, Inc 

Design of Exhaust Snubber for the Gas En- 
gine, by R. L. Leadbetter, vice-president, Bur- 
gess-Manning Company 

Performance and Operation of Water-Cool- 
ing Equipment, by Howard E. Degler, tech- 
nical director, The Marley Company. 


A feature of the program will be a panel 
discussion on ‘‘Gas-Engine Maintenance.’ 
Two sessions of the panel are scheduled. In 
the morning session, gas-engine maintenance 
will be explored from the point of view of 
operators. In the afternoon session, manu- 
facturers representatives will take a look at 
the same subject 


SOME 30 MANUFACTURERS OF DIESEL ENGINES AND AUXILIARIES ARE PLANNING TO EX- 
HIBIT THEIR PRODUCTS DURING THE 195] OIL AND GAS POWER CONFERENCE TO BE HELD 
AT THE BAKER HOTEL, DALLAS, TEXAS, JUNE 25-29 
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Diesel Exhibits 


Every year the Oil and Gas Power Division 
arranges with selected manufacturers to display 
their products which are of interest to members 
of the Division. Year after year these ex- 
hibits have increased the benefit and pleasure 
to be derived from attendance. This year some 
30 exhibitors will be represented. At this 
exhibit members can expect to learn what is 
new in the way of Diesel engines and auxili- 
arics 

Friday of the conference is being set aside 
for a 12-hour field trip to ewo widely scattered 
Texas industrial plants utilizing internal com- 
bustion using Diesel engines. The inspection 
party will leave Dallas on a regular scheduled 
airliner for Corpus Christi, Texas, a distance of 
about $00 miles. There a two-hour inspection 
trip will be made of the Halliburton Cement 
Works. Of interest will be an 8000-hp Diesel 
installation and* the manufacture of cement 
from sea shells 

The party will then fly to Victoria, Texas, a 
distance of 100 miles, where they will embark 
on buses for the Poine Comfort Plant of the 
Aluminum Company of America, where they 
will inspect one of the largest installations in 
the world of internal-combustion engines j 

In concept, in the number of miles traveled,' 
in the size and novel application of the inter- 
nal-combustion engines to be viewed, this 
tour is unique in recent ASME history. It 
offers an experience that members may not 
have an opportunity to duplicate for many 
years. Members who plan to attend the con- 
ference and to participate in the tour, should 
write to Oil and Gas Power Division, The 
ASME, 29 West 39th Street, New 
N. Y., for particulars 

C. A. Besio, assistant professor of mechanical 
engineering, Southern Methodist University, 
Dallas, Texas, and past-president of the South 
Texas Section, is chairman of the general 
arrangements committee of the conference 


Board on Public Affairs 
Takes Up Varied 
Agenda 


RGANIZATION of the Engineers Civic 
Responsibility Committee on a perma- 
nent basis as provided for in the ASME con- 
stitution, and requests from Bogota, Columbia, 
and Istanbul, Turkey, were some of the items 
considered during the meeting of the Board on 
Public Affairs held in New York, N. Y., on 
Feb. 15, 1951 
The Board on Public Affairs is the top-level 
body in the ASME which under the direction 
of Council supervises ASME activities relating 
to co-operation with governmental agencies 
in engineering matters and Society participa- 
tion in international activities and programs 
aiming at larger participation by engineers in 
public affairs 
D. Robert Yarnall, past-president ASME; 
H. E. Martin, director at large; L. B. Jones, 
chairman, Engineers Civic Responsibility 
Committee, A. A. Potter, M. X. Wilberding, 
and W. L. Cisler, members at large, attended 
the meeting 
The Board agreed that the Engineers Civic 
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Responsibility Committee should be estab- 
lished on a permanent basis as provided by the 
constitution, and that the Committee include 
past-presidents who wish to serve. The Board 
felt that an advisory committee composed of 
representatives of the various ASME Regions 
appointed by the respective vice-presidents, 
would be useful in promotion of civic responsi- 
bility 


ASME Activities in Bogota 


According to S. 1. Roudebush, there are eight 
members of the Society residing in Bogota, 
Columbia, South America. The group is inter- 
ested in establishing an ASME Group. Mr 
Roudebush suggested that ASME membership 
in Bogota could be substantially increased if 
an ASME Group was functioning there 
The Board recommended, however, that Mr 
Roudebush organize an ASME activity on an 
informal basis without formal Society support 


Student Branch in Turkey Requested 


The faculty of Robert College, Istanbul, 
Turkey, submitted a request for establishment 
of an ASME student branch. The matter was 
referred to the Board on Public Affairs after 
having been considered by the vice-presidents 
who asked the Board for an opinion. The 
Board agreed that rather than establish a 
student branch so remote from the continental 
limits of the United States, some provision be 
made for students at Robert College to sub- 
scribe to MecHaNnicat ENGINEERING at a special 
rate 

The Board also reviewed the Society's pro- 
motion of international relations and expressed 
the opinion that the Society should be repre- 
sented at the 1951 conference of the Engi- 
neering Societies of Western Europe and the 
United States, to be held in Amsterdam, The 
Netherlands, during the week of Sept. 17, 
195] 


MECHANICAL ENGINEERING 


Nuclear-Energy Programs 
Attract Large N. Y. 
Attendance 


IDE interest among engineers in the 

New York metropolitan area in prob- 
lems associated with nuclear energy is reported 
by R. W. Cockrell, chairman, Nuclear Energy 
Division of the Metropolitan Section of The 
American Society of Mechanical Engineers 

The Nuclear Energy Division is the latest 
professional division created by the ASME 
Metropolitan Section. It was organized in 
October, 1950, to make available engineering 
information on nuclear energy released by the 
Atomic Energy Comission. 

To overcome the security obstacle, the Nu- 
clear Energy Division set about to register all 
members interested in its work. Only regis- 
tered members are permitted to attend its meet- 
ings. 

Mr. Cockrell reported that 350 engineers, 
representing 150 engineering firms in the New 
York area, have registered for the program of 
three meetings which began in October, 1950. 
Of the registered members about 70 per cent 
attended at least one meeting. Engineering 
applications of nuclear energy was the subject 
of the October meeting. Art the second meet- 
ing engineering problems of nuclear energy 
were taken up. Attendance at both meetings 
was more than 170. The third meeting sched- 
uled for May 19, 1951, will be an all-day field 
trip to the Brookhaven National Laboratory, 
Upton, L. I., N. Y. 

Members who wish to take part in the May 
field trip and who are not yet registered, 
should write to R. W. Cockrell, c/o The M. W 
Kellogg Company, 225 Broadway, New York, 
N.Y 


Research an Essential Part of ASME 
Special Committee Finds 
Traditional Society Policy Reaffirmed in Report 


ROMOTION of research is an important 

and necessary activity of a professional 
engineering society and one that The American 
Society of Mechanical Engineers must pursue 
actively by searching for needed research proj- 
ects, outlining research programs, and solicit- 
ing funds from those who can benefit from the 
results of the projects. 

Reaffirmation of traditional ASME policy 
was the sense of a report submitted recently 
to the Executive Committee of Council by a 
Special Committee on Research Policy com- 
posed of: E. G. Bailey, vice-president, The 
Babcock & Wilcox Company, New York, 
N. Y.; John Magos, director of research, Crane 
Company, Chicago, Ill.; and Ralph Sherman, 
director, Battelle Memorial Institute, Colum- 
bus, Ohio. 

The Special Committee was appointed in 
November, 1950, to study methods for provid- 
ing support for Society research activities 
In the course of its studies, the Committee re 
viewed the history of ASME research and asked 


itself some fundamental questions about the 
responsibility of a professional society regard- 
ing search for new knowledge. In addition to 
reaffirming traditional ASME policy, the Com- 
mittee recommended some changes in the Re- 
search Committee structure which will bring 
the Professional Divisions into positions of 
greater responsibility. 


ASME Research History 


Supporting the Committee conclusion is the 
long history of research sponsored by the 
ASME. Since 1920 the Society dispersed total 
funds for research amounting to $1,100,000. 
This sum is exclusive of research done under 
government contracts. valued at $120,000, 
equipment and facilities contributed to the 
Society research by industrial organizations 
worth $350,000, or the value of time and ex- 
penses contributed by individuals who served 
on committees. 

ASME research contributions are well 
known all over the world and provide the 
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engineering profession with knowledge which 
finds daily application. ASME has been 
responsible for research on properties of steam, 
measurement of fluid flow, boiler-furnace re- 
fractories, properties of metals at high tem- 
peratures, furnace-performance factors, pres- 
sure-viscosity characteristics of lubricants, and 
the characteristics of high-pressure steam 


Basic Questions Asked 

Before arriving at conclusions, the Special 
Committee asked itself the following three 
basic questions 

1 Should the Society continue to carry on 
research activities? 

2 If the answer to the first question is 
affirmative, should the Society actively and 
aggressively seek to expand its research activi- 
ties or should it merely be prepared to care for 
what might come its way? 

3 How can the research activities the So- 
ciety is prepared to undertake be best adminis- 
tered and how shall they be best financially 
supported? 


The Committee found it inconceivable that 
the ASME could discharge its responsibility 
without carrying on research. On the second 
point, there was unanimous agreement that the 
Society must take the initiative to search out 
research projects which cut across company 
and industry boundaries, projects which the 
ASME is perhaps best qualified to promote 
The Society should call attention to needed re- 
search from which industry stands to benefit. 
It should suggest outlines for research projects 
and obtain from industry the financial support 
for their execution. 

The Committee noted that government re- 
search laboratories, universities, foundations, 
and private research institutions were com- 
peting for available research dollars. If the 
ASME assumed a passive policy and stood by 
expectantly for industry to ask the ASME to 
undertake research, then ‘‘the wheels of its 
research may grind exceedingly fine, but they 
will also move slowly and grind exceedingly 
little."* 


Actions of The ASME Executive Committee 
At a Meeting at Headquarters Feb. 27, 1951 


pyrene of the Executive Committee 
of the Council was held in the rooms of 
the Society on Feb. 27, 1951. J. Calvin Brown, 
chairman, presided. In addition to Mr. Brown 
there were present: Frank M. Gunby, vice- 
chairman; Albert C. Pasini, Thomas E. Pur- 
cell, William M. Sheehan, of the Executive 
Committee; W. P. Saunier (Organization Com- 
mittee); E. G. Bailey, past-president ASME; 
H. R. Kessler, vice-president; Edgar J. Kates, 
assistant treasurer; R. A. Sherman; C. E 
Davies, secretary; and Ernest Hartford, execu- 
tive assistant secretary. 


Manpower Commission 


A sum of money was contributed from the 
Development Fund to the EJC Engineering 
Manpower Commission to support its work 


Power Test Codes 


Upon recommendation of the Organization 
Committee, the name of the Power Test Code 
No. 25 on Testing and Rating of Safety and 
Relief Valves was changed to PTC Committee 
No. 25 on Safety and Relief Valves 


Public Relations 


It was agreed to discuss with the vice-presi- 
dents the possibility of greater use by Sections 
of the publicity service and it was voted that 
the entire publicity program of the Society 
should be reviewed by the Board on Tech- 
nology to determine whether funds are well 
spent or whether some other methods of 
publicity should be used 


Materials Handling Handbook 


Preparation and publication of a ‘‘Materials 
Handling Handbook,"’ proposed by the Ma- 
terials Handling Division and recommended 
by the Board on Technology, was approved on 
condition that contents would be subject to 
approval of the Publications Committee and 
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that no appropriation would be requested from 
the Society for the project 


International Relations 


Upon recommendation of the Board on 
Public Affairs, the secretary was authorized to 
attend the Conference of the Engineering 
Societies of Western Europe and the United 
States to be held in Amsterdam, The Nether- 
lands, in September, 1951, and, if possible, 
the Heat Transfer Discussions to be held in 
London, also during September 


Sections 


Upon recommendation of A. C. Pasini, vice- 
president, ASME Region V, it was voted to 
include the following counties as part of the 
Columbus Section: Delaware, Fairfield, Fay- 
ette, Franklin, Hocking, Knox, Licking, 
Madison, Marion, Morrow, Muskingum, Perry, 
Pickaway, Ross, Union. 


Review of ASME Activities 


President J. Calvin Brown announced the 
appointment of E. G. Bailey, H. V. Coes, and 
A. R. Mumford as members of a planning 
committee to review ASME objectives, or- 
ganization, and changes needed in organiza- 
tion structure, and long-term objectives. The 
Executive Committer: authorized the Planning 
Committee to add to its personnel as the 
program develops. 


Manual of Council Policies 


The Committee expressed appreciation to A 
R. Mumford for his part in preparing a manual 
of Council policies 


Power Show 


Agreement with the International Exposi- 
tion Company regarding ASME participation 
in the 1952 National Exposition of Power and 


ASME Calendar of 
Coming Events 


April 2-5 

ASME Spring Meeting, the Atlanta Biltmore, 
Atlanta, Ga 

(Final date for submitting papers was Dec. 1, 1950) 
April 16-18 

ASME, Region VIII, Annual 
President, Kansas City, Mo 


Meeting, Hotel 


April 17-19 

ASME Process Industries Division Conference 
Lord Baltimore Hotel, Baltimore, Md 
(Final date for submitting papers was Dec. 1, 1950) 
June 11-15 

ASME Semi-Annual Meeting 
York, Toronto, Ont., Can 

Final date for submitting papers was Feb. 1, 1951) 


Hotel Royal 


June 22-23 

ASME Applied Mechanics West Coast Con 
ference, Stanford University, Stanford, Calif. 
(Submit papers through J. N. Goodier, Division of 
Engineering Mechanics, Stanford University) 


June 25-29 

ASME Oil and Gas Power Division Conference 
Baker Hotel, Dallas, Texas 

(Final date for submitting papers was Feb. 1, 1951) 


Sept. 10-14 

ASME Industrial Instruments and Regulators 
Division and Instrument Society of America 
Exhibit and Joint Conference, Houston, Texas 
(Final date for submitting papers— May 1, 1951) 


Sept. 24-26 
ASME Petroleum Mechanical Engineering Con 
ference, Hotel Mayo, Tulsa, Okla 
(Final date for submitting papers—May 1, 1951 
Sept. 25-28 
ASME Fall 
apolis, Minn 
(Final date for submitting papers 


Meeting, Hotel Radisson, Minne 


May 1, 1951 


Oct. 11-12 
ASME Fuels and AIME Coal Divisions Joint 
Conference, Hotel Roanoke, Roanoke, Va 


(Final date for submitting papers-—-June 1, 1951 


Nov. 25-30 
ASME Annual Meeting, Chalfonte-Haddon Hall 
Atlantic City, N. J 


Final date for submitting papers—July 1, 1051 
For Meetings of Other Societies see page 359 


Engineering to be held in New York, N. Y., 
was authorized 


Use of Society Emblem 


Permission was granted to the ASME student 
branch at the University of South Carolina to 
use the ASME emblem on the key and a certifi- 
cate to be awarded to an outstanding me- 
chanical-engineering student. 


Certificates of Award 


Upon recommendation of J. T. Rettaliata, 
vice-president, ASME Region VI, a certificate 
of award was granted to John G. Davies, re- 
tiring chairman of the Minnesota Section. 

Upon recommendation of the Publications 
Committee a certificate of award was voted to 
Frederick Lask, a member of the ASME staff for 
37 years, who had served the Society as ad- 
vertising Manager since 1919. 

A policy of awarding certificates for out- 
standing leadership and development of stand- 
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ards and codes sponsored by the Society was ap- 
proved 


Institution of Mechanical Engineers 


Congratulations and best wishes were ex- 
tended to Brian E. Robbins, new secretary of 
The Institution of Mechanical Engineers. A 
message of appreciation was authorized to Sir 
Henry Guy, retiring secretary, for his fine co- 
operation with the ASME. Reciprocal mem- 
bership and privileges in accordance with the 
policy of the Society were extended to Mr 


Robbins 
W. L. Abbott 
The death of W. L. Abbort, past-president 


and Honorary Member, ASME, on Feb. 20, 
1951, was noted with regret 


Appointments 


Appointments to Society boards, commit- 
tees, and joint activities recommended by the 
Organization Committee were approved 

The following presidential appointments 
were confirmed: Alf Kolflat to represent the 
Society at the Washington Award Dinner; 
W. L. Batt and A. C. Townsend, as ASME 
representatives to the Joint Engineering Con- 
ference in London, June, 1951; W. J. Kinder- 
man and G. M. Muschamp as ASME represen- 
tives to American Academy of Political and 
Social Science annual meeting. 





ASME Standards Workshop 


Track Bolts 


A revision of the American 
Standard Track Bolts and Nuts (ASA 
B18) was recently published by The American 
Society of Mechanical Engineers and is now 
being distributed to users for criticism and 
comment 

The revision is the work of Sectional Com- 
mittee B18 which since its reorganization in 
February, 1947, studied all types of track bolts 
and nuts used by various railroads and electric 
railways in the United States and Canada, and 
conducted a program of static and torsion test- 
ing to arrive at the best engineering design, 
taking into account present-day joint bar de- 
signs, use of power wrenches, and other factors 


The proposed revision allows for adequate! 


tolerances to encourage good manufacturing 
practices and to facilitate production in- 
spection 

Copies of the proposed standard for comment 
may be obtained from ASME Standards De- 
partment, 29 West 39th Street, New York, 
N.Y 


Instruments and Apparatus 


EXTENSIVE revision of Supplements on 
Instruments and Apparatus to the ASME 
Power Test Codes was inaugurated at the first 
meeting of the recently reorganized PTC 
Committee No. 19 held during the 1950 An- 
nual Meeting of The American Society of 
Mechanical Engineers in New York, N. Y 

The 21 supplements to Power Tests Codes 
produced by the Committee since its organiza- 
tion in 1918, will be revised to include recent 
developments in the instruments field. These 
supplements contain general discussion of types 
”% imstruments, methods of measurements, 
lumits and sources of error, corrections, calibra- 
tions, and other instrumentation factors help- 
ful to users of ASME Power Test Codes. The 
Committee's first task will be to study the 
instrumentation needs of all power test codes 

The work will be headed by C. F. Kayan, 
Columbia University, 
he divided among 

of subcommit- 


associate professor, 
New York, N. Y., and w 
six subcommittees. Chan 
tees and supplements assigne 


10n follow 


ach for revi- 


Subcommittee A; Chairman, W. C. Andrac, 
associate professor, department of heat-power 
engineering, college of engineering, Cornell 
University, Ithaca, N. Y. Asssgnment of Supple- 
ments, (2) Pressure Measurement; (4) Head 
Measurement; (15) Measurement of Surface 
Areas; and (16) Density Determinations 

Subcommittee B; Chairman, W. A. Hadley, 
assistant professor, department of mechanical 
engineering, Columbia University, New York, 
N.Y. Assignment of Supplements, (3) Tempera- 
ture Measurement; (17) Determination of the 
Viscosity of Liquids; and (18) Humidity 
Determinations. 

Subcommittee C; Chairman, H. S. Bean, chief, 
capacity, density, and fluid meters section 
mechanics division, National Bureau of 
Standards, Washington, D. C., (5) Measure- 
ment of Quantity of Materials; (12) Mea- 
surement of Time; (13) Speed Measurements, 
and (14) Linear Measurements 

Subcommittee, D; Chairman, G. S. Peterson, 
section head, Gulf Research and Development 
Company, Pittsburgh, Pa.; Assignment of 
Supplements, (9) Heat of Combustion; 10 
Flue and Exhaust-Gas Analyses; and (20 
Smoke-Density Determinations 

Subcommittee E; Chairman, A. R. Spalding, 
assistant professor, mechanicgl-enginecring 
department, Purdue University, Lafayette, 
Ind.; Assignment of Supplements, (6) Electrical 
Measurements; (7) Measurement of Power by 
Means of Dynamometers; and (8) Measure- 
ment of Indicated Horsepower 

Subcommittee F; Chairman, M. W. Leonard, 
mechanical division chief, test laboratory, 
Public Service Electric & Gas Company, 
Maplewood, a9 Assignment of Sup- 
plements, (11) Determination of Quality of 
Steam; 19) Measurement of Impurities in 
Feedwater and Steam; and (21) Leakage 
Measurement 

The subcommittees also take under 
consideration at once a number of special prob- 
lems included in queries by users of the Power 
Test Codes and Supplements 


will 


Screw Threads 


FRANK P. TISCH, chief product engineer, 
Pheoll Manufacturing Company, Chicago, Ill., 
was appointed recently to the chairmanship 
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of Sectional Committee B1 on Standardization 
and Unification of Screw Threads. He succeeds 
Elmer J. Bryant who died on Jan. 30, 1951 


Plumbing Code 


DRAFT of a proposed national plumbing 
code, which incorporates the best features 
of five plumbing codes currently in use on a 
national level, was incorporated into a report 
of The Co-Ordinating Committee for a Na- 
tional Plumbing Code and approved for dis- 
tribution to the co-operating Organizations for 
their consideration, at a meeting held in 
Washington, D. C., Jan. 4, 1951. 

The unified code is based on the following 
existing codes 1) The American Standard 
Plumbing Code sponsored by The American 
Society of Mechanical Engineers and the 
American Public Health Association; (2) the 
Uniform Plumbing Code of the Department of 
Commerce; and (3) the Western Plumbing 
Officials Code, widely used in 13 western states 
Two other codes in process of compilation by 
the Building Officials Conference of America 
and the American Society of Sanitary Engineers 
were considered in the new national code 
F. M. Dawson, dean, College of Engineering, 
University of lowa, lowa City, lowa, and 
chairman of the Co-ordinating Committee, and 
Albert H. Morgan, deputy commissioner, De- 
partment of Public Works, City of New York, 
N. Y., represented The American Society of 
Mechanical Engineers at the Washington 
meeting Other organizations represented 
were: American Public Health Association, 
American Society of Sanitary Engineers, Build- 
ing Officials Conference of America, Confer- 
ence of State Sanitary Engineers, National 
Association of Master Plumbers, National! Bur- 
eau of Standards, Uniform Plumbing Code, 
and Western Plumbing Officials Association 

The draft of the proposed national code will 
be reviewed by the sponsors of the several 
codes and other interested organizations with a 
view to revising existing codes 


Air Pollution 


A NINE-POINT proposal spelling out how 
The American Society of Mechanical En- 
gineers can contribute most effectively to the 
solution of national air-pollution problems, 
was adopted by the Steering Committee of the 
ASME Air Pollution Controls Committee at a 
meeting in New York, late in 1950. The 
proposal was presented by A. R. Mumford, 
development engineer, Combustion Engineer- 
ing Superheater, Inc., New York, N. Y., the 
chairman of the Scope Subcommittee which 
formulated the proposal 

The ASME Air Pollution Controls Commit- 
tee was created in 1949 as the result of the 
report, ‘Example Sections for a Smoke Regula- 
tion Ordinance,” prepared by the Model 
Smoke Law Committee of the ASME Fuels 
Division. Wide distribution of this report re 
vealed the need for documents which approach 
control of air pollution from a broader base 
than that of smoke alone 

Some 30 organizations known to be inter- 
ested in air pollution were invited to send repre- 
sentatives to a meeting in New York, N. Y., 
in November, 1949, to organize a program for 
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ASME participation in the problem of air- 
pollution control 

Ac that time, T. E. Purcell, general super- 
intendent, powerstations, Duquesne Light 
Company, Pittsburgh, Pa., was elected chair- 
man and was authorized to appoint two sub- 
committees, one on scope and the other on 
organization 

The Scope Committee's first recommenda- 
tion concerned preparation and publication of a 
historical summary of the problem of air 
pollution. They. suggest a book that would 
include abstracts of important documents, re- 
ports, and technical papers useful to workers 
in air-pollution control. 

Publication of a pamphlet of loose-leaf 
sheets which would make available current in- 
formation on air-pollution projects and trends 
of control by manufacturers and public offices, 
was the second recommendation. Since many 
rganizations are at work on different phases 
of the problem, the Steering Committee felt 
that such a service was needed, but that it 
would be necessary to avoid duplication of 
effort, and chat the Society might well act as a 
clearinghouse for such information 

The third project was promotion of a 
series of authoritative papers defining and 
redefining substantial economic and public- 
health requirements for the abatement of 
nuisances and troublesome emissions. These 
papers the Committee felt should differentiate 
between the requirements of dust-free atmos- 


pheres under various conditions, for example, 
those in hospitals, paper mills, food-processing 
plants, cement mills, and others. 

The ASME through its Air Pollution Con- 
trols Committee could also encourage prepara- 
tion of economic analyses to show the dollar 
efficiencies of degrees of pollution abatement 
and the effect on communities or neighboring 
industries. In considering this recommenda- 
tion the Committee agreed that the economic 
aspect of air-pollution control could not be 
ignored. 

Proposal six suggested that the Society foster 
studies of fuel use in all categories by areas 
and the relationship of emission to types of 
equipment and the use of all types of fuel in 
the best equipment 

Research data defining upper limits of emis- 
sion as influenced by topegraphy, meteorology, 
and stack-discharge position, would be help- 
ful. The Committee agreed there was insuffi- 
cient reliable information on the influence 
of terrain on air pollution and that the Society 
should co-operate with the American Meteor- 
ological Society in this aspect of the prob- 
lem. 

The final proposal was a project for develop- 
ing and codifying measurements of contamina- 
tion as to a method for accuracy, for approxi- 
mation, and visual checks as to density. 

Subcommittees are currently being organized 
to undertake the projects recommended by the 
Scope Subcommittee. 





Junior Forum 


Nontechnical Reading for Engineering 
Graduates 


Great Books Program Discussed 


HE question of what nonengincering 
books a young engineer should read to 
broaden his knowledge was one of the topics 
discussed at the Junior Conference held at the 
1950 Annual Meeting. W. B. Embler, head 
of the department of the humanities, Cooper 
Union School of Engineering, New York, 
N. Y., who covered this subject, suggested 
that the engineering graduate might begin 
his reading by reading what he likes to read 
rather than what he thinks he should read 
He also said that one of the best reasons for 
reading was the challenge to change one’s 
mind 
The following comment on Professor Em- 
bler’s talk was submitted by C. B. Haughton, 
Jr., aircraft-gas-turbine engineering division, 
Aircraft Gas Turbine Laboratory, General 
Electric Company, Lynn, Mass 
Professor Embler presented in a stimulating 
and witty manner an appeal to both junior 
and senior engineers to improve their profes- 
sional knowledge by revamping their reading 
habits. He suggests that the highest reason 
for reading is “to change your mind” and 
presents a list of nontechnical books, all writ- 
ten within the present century, which he be- 
lieves are provocative enough to effect such a 
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transformation, provided the reader is open- 
minded enough to begin with 

The writer would like to express some con- 
cern over the fact that Professor Embler made 
no mention of reading the classics of the past 
to any great extent. While modern works are 
equally stimulating and often present, in a 
different context, the same ideas as the classic 
writers, it is refreshing and often extremely re- 
vealing to read them from the point of view of 
the ancient Greeks and Romans and the Middle 
Age-French, English, and Italians, to mention 
a few. Especially when these books are read 
and discussed as part of a group are the bene- 
fits greatest. Professor Embler agreed that the 
modern nonfiction books frequently suggest a 
return to the ancient writings but felt chat the 
necessity for reading the modern authors was 
more urgent because we need to see and 
understand important problems in their im- 
mediate ideological and physical environment. 


Great Books Program 


For the benefit of junior (and senior) engi- 
neers who might be interested in more about 
the Great Books Program, I would like to men- 
tion what some of us in the General Electric 
Company at Lynn, Mass., have done 
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In the summer of 1948 the Lynn General 
Electric Engineers Council, as part of its 
general program of professional and community 
activities, inaugurated a campaign to interest 
all employees of the two Lynn works of the 
company in taking part in Great Books dis- 
cussions. The response was sufficient to estab- 
lish in the following fall and spring months 
about eight groups of about 15 persons cach, 
and these groups were predominantly composed 
of General Electric engineers and their wives 
A leaders course, under the direction of the 
regional director of the Great Books Program, 
whose headquarters are at Chicago, was first 
organized among members of the council, and 
when this closed, the real discussions and 
readings were started. 

A Great Books discussion is a stimulating 
affair. After spending about two weeks in- 
dividually reading each classic, the partici- 
pants gather together around a big table in 
some convenient library or meeting hall, and 
begin their battle of words. Two leaders 
alternately ask significant questions to keep 
the discussion going. They are not allowed 
to make statements themselves, nor to sum- 
marize the discussion, but merely try to ask the 
questions which they believe will be most 
stimulating. The ideal situation, seldom real- 
ized, is for one leader to ask such a powerful 
first question that the discussion, throughout 
the evening, proceeds on this one alone, is 
added to by all participants, and never sig- 
nificantly deviates from the subjects. Many 
great questions are so controversial that no 
ffnal answers are found, which to some partici- 
pants is disappointing. Rather, such answers 
as are necessary are generally left co the in- 
dividual to provide. In any case, once the 
search for truth is under way, the individual 
may and does often find himself doing parallel 
reading, having heated discussions with his 
wife, and in the office, and generally finding 
that the questions asked by the old Greeks 
and Romans have a surprisingly familiar 
ring today. 

Library Masterpieces Discussed 

The readings on the first-year list include 
such masterpieces as Thucydides’ ‘‘History of 
the Peloponnesian War,"’ which has an amaz- 
ing parallel with the forces and ideas at war 
today; ‘“The Declaration of Independence,”’ 
which has such profoundly controversial ques- 
tions in its first paragraph that most groups 
find that they cannot proceed beyond it; and 
the “‘Communist Manifesto,” whose distor- 
tions (to the democratic mind) should be read 
by everyone seeking to understand the com- 
munist mind today. 

The second-year readings get longer and 
more difficult and include Homer's ‘'Odyssey,"’ 
Swift's “‘Gulliver’s Travels,’ Kant’s ‘‘Meta- 
physical Elements of Ethics’ and Tawney’s 
“Religion and the Rise of Capitalism." 

Successive years readings become more ab- 
stract but are equally as stimulating as the 
earlier ones, and one finds that his perception 
and understanding, and particularly his artic- 
ulateness concerning many age-old questions, 
will increase extensively. 

After the first-year discussions had termi- 
nated, during the next fall other groups were 
organized within the several communities near 
the two General Electric Works. These are 
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now Mecting, usually during the winter 
months, for about twenty sessions at two-week 
intervals. Many persons initially interested 
have dropped out, but those remaining are 
more enthusiastic than ever and are instru- 
mental in getting new members to join. 

I would like to emphasize that not the 
discussion leaders but Socrates, Job, Aristotle, 
Homer, Milton, Rousseau, and a thousand 
others are the teachers; that the Great Books 
discussion groups are a means to self-education 
that is exceedingly useful personally and pro- 
fessionally; and above all that these discus- 
sions are a democratic means for examining 
and re-examining the great issues which un- 
derlie our unsettled society 

Sir Richard Livingstone of Oxford Univer- 
sity summed up the need for adult education 
very effectively when he said that, “‘all of us 
need a renewal of education, after we have 
lived in the world and learned something about 
life; so that we get a chance of thinking 
afresh about religion, philosophy, history, 
politics, economics, literature, and art, when 
we have seen at firsthand the raw material 
with which they deal, so that we can for a 
moment withdraw from the turmoil, and 
consider our age and ourselves in the light of 
eternal principles and issues. In adult educa- 
tion—not merely of a technical and vocational, 
but of a liberal type—I see the greatest hope 
for the future. But we have nor yet taken it 
seriously.”" 

For those who need to take our professional 
education more seriously an earnest attempt 


should be made to act by Professor Embler’s’ 


suggestions as well as to take part, individu- 
ally and in groups, in intellectual readings and 
discussions which will help to further our 
education and make us capable of greater pro- 
fessional and personal responsibility to our- 
selves and our fellows 


Comments by W. B. Embler' 


Since in my paper ‘‘Nontechnical Reading,’ 
| was interested primarily to say something 
which I hoped would be of value to a specified 
audience of young engineering graduates, | 
chose to present a list of books and a plan of 
reading which it occurred to me the recent 
graduate could well follow for his current 
reading. I felt that the particular audience 
whom I was invited to address might find 
profitable an examination of significant con- 
temporary thought which would help them to 
form a fresh and modern point of view toward 
the vexing issues of our day. It would be the 
rashest kind of folly to insist categorically 
that one should not read the great books, just 
as it would be shortsighted ro insist that only 
they should be read. Naturally, I think chat 
adults should not neglect the written monu- 
ments of their culture. Lacking the wisdom 
and consolations of philosophy we should be 
poor indeed. Hence I endorse wholeheartedly 
the program which Mr. Haughton outlines, 
and it is cheering to know that there are groups 
of adults who elect to gather in concert to 
study the great books 

But surely there is room in our lives for both 


' Professor of English, and head of the 
Department of the Humanities, —% Union 
School of Engineering, New York, Y 


the contemporary and the older literature and 
philosophy. The choice is not, I hope, an 
“either/or’’ one. Moreover, most under- 
graduates are introduced, or should be intro- 
duced, to the classics in their college years. 
After graduation the young engineer should be 
encouraged to explore the thought of his most 
thoughtful and provocative contemporaries. 
As is demonstrated in Mr. Haughton's com- 
ment, the wish to return to the great books 
will grow almost of itself; and when in the 
fullness of their maturity adults return to the 
classics, it will be with minds more receptive 
to the subtleties and to the universality of 
great thought and great art. 





Engineering Societies 
Personnel Service, Inc. 


These items are from information furnished 
by the Engineering Societies Personnel 
Service, Inc., in co-operation with the na- 
tional societies of Civil, Electrical, Mechani- 
cal, and Mining and Metallurgical En 
gineers. This Service is available to all 
engineers, members or not, and is operated 
on a nonprofit basis. In applying for 
positions advertised by the Service, the 
applicant agrees, if actually placed in a 
position through the Service as a result of an 
advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established 
in order to maintain an efficient nonprofit 
personnel service and are available upon 
request. This also applies to registrant 
members whose availability notices appear 
in these columns. Apply by letter, addressed 
to the key number indicated, and mail to the 
New York office. When making application 
for-a position include six cents in stamps for 
forwarding application to the employer and 
for returning when necessary. A weekly 
bulletin of engineering positions open 1s 
available at a subscription of $3.50 per 
quarter or $12 per annum for members, 
$4.50 per quarter for nonmembers, payable 
in advance. 


New York Chicago 

8S West 40th St 84 East Randolph Street 
Detroit San Francisco 
100 Farnsworth Ave 57 Post Street 


Men Available' 


MECHANICAL ENGINEER, 29, married, BSME, 
one year's experience in research, design, de 
velopment; last seven months on high-pressure 
pneumatic gh ee valves Presently 
employed. Me 


Projyect ENGINEER, automatic machinery, 
29, BME, seven and a half years’ experience 
design, development, and building of machinery. 

Y. State Professional License. Will relocate. 
Me-813 


Proressor, 66, married, graduate 1911; 30 
years head of mechanical-engineering department, 
university in Philippines ‘en years with six 
American universities ari practical ex 
perience during vacations. Shop, design, and 
allied courses. Desires mild climate. Me-8 
511-D-3 


MANUFACTURING ENGINERR, 15 years prime 
responsibility circuit-controlling devices, radar, 
television, other products. Wide experience 
factory management; production, tool engineer 
ing; manufacturing techniques; “‘gadgeteering”’ 
drafting standards. Intimate shop experience 
Part-time college instructor Me-815 

MECHANICAL ENGINBER, 24, three years re- 
sponsible position geophysical exploration De 


! All men listed hold some form of ASME 
mem bership 


MECHANICAL ENGINEERING 


sires permanent position, engineering or geologi 
cal Prefers oil or mining industry or consulting 
firm, permanent location. Me-816 


Positions Available 


Desicn-DrarrsMen, 22-28, mechanical or 
electrical graduate, for board-design work on 
turbines, centrifugal compressors, and heavy 
rotating electrical apparatus, covering continuous 
development on machinery in regular commercial 
= Salary open Western Pa 


Project Enctneer, 28-38, mechanical yradu 
ate, development and design experience, and ex 
perience in thermodynamics, fluid-flow, and 
heat-exchanger equipment. Any process ex 
perience in the maintenance of refrigeration 
equipment desirable. Should be familiar with 
low-temperature and high-vacuum techniques 
Will develop liquefied-gas equipment and will 
carry on into manufacturing phases. Salary 
open. Mass. Y-4971 


INDUSTRIAL-MANAGEMENT ENGINEER, 38-42, 
well-rounded industrial-plant layout, production 
control, wage-incentive experience for firm 
management consultants. $7500 Headquar 
ters, Eastern Pa. Y-4995 


Macutne Destoner, 30-40, mechanical-engi 
neering graduate, at least five years’ process and 
special-machinery experience, to design textile 
and rubber machines. $4500-$5400. Northern 
7s + 


4998 


DEVELOPMENT ENGINEER, young, mechanical 
graduate, eight to 12 years’ experience, mostly in 
machine design. Should preferably have ex 
perience in the packaging-machinery or allied 
fields, as development program corsists primarily 
of the design and development of packaging ma 
chinery. Should know good drafting eee 
tooling, and manufacturing procedures $6500 
$8500. Northern N. J Y-5006 


Saces E> GINEBR, mechanical graduate, 30-36, 
several years’ industrial-sales experience and some 
knowledge of steam or - Salary open. Terri 
tory, Chicago, Ill. Y-5032C 


MECHANICAL ENGINEER, under 40, for product 
design and tool engineering for company en 
gaged in plastic injection for toys, etc. $7800 
Northern N. J Y-5034 


Mecuanicat Enoineer, 30-40, for service 
work on motors, wiring, and pumps for elevators 
Will contact management for general maintenance 
work. $7500-$9000. New York,N.Y. Y-5035 


ENGINERRS. (¢) Machine designers, 30-50, 
mechanical degree, at least five years’ experience 
designing industrial-production machines, to 
design automatic and semiautomatic production 
machines, some high speed, and to design process 
equipment and laborsaving devices, etc. Up to 
$7200. (6) Methods engineer, 25-40, engineer 
ing or technical background preferred. Should 

ave practical experience in the methods field 
including motion analysis, equipment economy 
and general knowledge of the application of 
manual work combined with machine work 
Should have general knowledge of over-all engi 
neering practice. $4500-$6000. (c) Time-study 
engineers, minimum of three to five years’ ex 
perience in the time-study field, preferably hav 
ing worked with the Standard Data System of 
Methods Time Measurement or Work Factor 
Technical knowledge of time-study and practice 
1s a secondary factor, as there will be an intense 
training program for time-study engineers 
Should have had oe working experience 

$2700-$4800. Del 503 


PLANT ENGItneerR, mechanical graduate, for a 
paper mill in South Carolina. Will be in charge 
of mechanical, electrical, and civil engineers, and 
need not necessarily pase paper-mill experience 
$10,000-$12000. Y-5055 


Cuisr ENGINEER experience in compression 
plastic molding. Will take charge of main 
tenance, spare parts, design of molds, etc., for 
plant employing 60 to 70 people. $6000-$7200 
Southern N. J. Y-505 


Firtp ENGINBER AND DRAFTSMAN, 25-35, 
mechanical graduate, three years’ experience, 
ot high-school graduate with eight years’ ex 
perience, to do finished drawings of piping 
equipment, and machine layouts. Ability to 
make freehand sketches from working parts 
Should have sufficient knowledge of job to make 
initial layouts; follow shopwork until completion 
and final installation. $3600-$4200. Del. Y-5061. 

Encineers. (a) Design engineers minimum 
of 10 years’ current or recent aircraft experience. 
Must have had responsibility for design of im- 
portant components such as wing, fuselage, etc. 
$9464 (6) Design layout draftsman minimum 
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TIGHT! STRONG! for even 
toughest blow-down requirements 


The Yarway Unit Tandem Blow-Off Valve meets the 
most demanding requirements for boiler blow-down 
or drain service. 


It’s drop-tight—and rugged enough to withstand the 
severe punishment of regular or emergency blow-down 
under pressure, or periodic acid wash. 


Two Yarway Stellite-Seat Hard-Seat Valves or a Hard- 
Seat (blowing) and Seatless (sealing) Valve are 


YAR WAY 


MECHANICAL ENGINEE RING 


combined in a one-piece forged-steel body. Designed 
for pressures up to 2500 psi. 


It is significant that more than 4 out of 5 high pressure 
boiler plants use Yarway Blow-Off Valves. 


For more facts, see Yarway Bulletin B-432. 
YARNALL-WARING COMPANY 


108 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


BLOW-OFF VALVES 
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of seven years current of recent experience 
Will be responsible for design of fairly major air 
craft components such as wing spar, sliding 
canopy fuel system, complete aileron-flap em 
pennage $6664 (c) Layout draftsman mini 
mum of three years experience in aircraft draft 
ing. To $5824. New York y. Y-5081 


PLANT MAINTENANCE ENGINEER, 30-50, chemi 
cal-engineering degree, who has had heavy plant- 
maintenance experience. 86000-87200. North 
ern N.J Y-5088 

ENGINEERS (a) Senior time-study engineer, 
degree in industrial engineering, or administra 
tive, or mechanical engineering with industrial 
engineering option, and at least four years’ ex 
perience in progressive professional time-study 
engineering and work measurement of substan 
tial professional difficulty and importance in 
shop, office, or laboratory, $5000 (6) Junior 
time-study engineer at least two years’ experi 
ence for above work. $4000. N. J Y-5091 


Cuter Manuracturine Enoinesr, 35-50. 
degree in mechanical or industrial engineering 
and broad background of practical and technical 
experience for manufacturer of rod, tube, forg 
ings, and fabricated nonferrous products, to in 
vestigate manufacturing problems and make 
recommendations on plant layout, manufactur 
ing methods, tool and die design, sales estimating 
engineering Mich Y-5095-R -7524-D-6680 


Design engineer, mechanical 
experience on in 


ENGINERRS. (a) 
graduate, at least four years’ 
ternal combustion engines or compressors $5000 
and up depending on qualifications. (6) De 
velopment engineer, mechanical graduate, at 
least four years’ experience in testing and de 
velopment of internal-combustion engines or 
compressors. Must be able to assume responsi 
bility $5000 or more, depending on qualifica 
tions. (c) Research and development engineer 
recent mechanical graduate, interested in testing 
and development work on internal combustion 
engines and compressors, or turbomachinery 
$3500 and up. depending on qualifications. Com 
pany will pay moving expenses and oe ment 
fees Western N.Y. State. Y-512 


Cuter Encinerr, 40-50, mechanical graduate 
to be completely responsible for supervising 30 to 
40 engineers in structural, mechanical, and elec 
trical engineering Company manufactures 
marine and heavy industrial equipment 
$10,000-815,000. Md Y-5128 

Propuction Desicner to take complete charge 
of designing and tooling for production, research 
models of sheet metal, valves, pumps, etc 


Should have 10 to 12 years’ experience. $7500 
51 


Northern N. J. Y 32 

MecHANiIcaL ENGINeER, graduate, 38-50, 
preferably married. Must have had machine- 
shop experience and experience in erection, re- 
pair, and maintenance of commercial-printing 
equipment. Must be capable of planning and 
executing plans for preventive maintenance 
Must be qualified to head department with super- 
vision over two good mechanics. Subject to call 
24 hours a day, regular work week eight hours a 
day, five days a week, with plant operating three 
shifts. Entire plant open shop 6000. Tenn 
R-7523 


DesiGNer, graduate, mechanical-engineering, 
experienced in design of heavy machine tools. 
Knowledge of design and manufacturing, to take 
complete poe of design and follow through on 
heavy eq nt for a turer of heavy 
machinery R-7525 





" Salary open. Ill 525 


Fellowships 


A NUMBER of research fellowships in ap- 
plied sciences related to welding, offered 
by several industrial firms, are being adminis- 
tered by The Welding Research Council of 
The Engineering Foundation. Stipends range 
from $1800 for a single man to $2500 for a 
married man. Work may be undertaken at 
any university approved by the Fellowship 
Board 

Two other fellowships are being offered 
by the Plasticity Committee of the Council. 
The purpose of these is to stimulate original 
thought leading to creation of new knowledge 
or better utilization of existing knowledge to 
avoid brittle failures. Plasticity fellowships 
carry an award of $3500 covering stipend 
and research costs. 

For information write to W. Spraragen, 
Director, Welding Research Council, 29 West 
39th Street, New York 18, N. Y. Applica- 
tions close June 1, 1951 





Candidates for Membership and Transfer in the ASME 


of each of the candidates 
voted on after April 24 
thereto is made 
satisfactory 


HE application 

listed below is to be 
1951, provided no objection 
before that date, and provided 
replies have been received from the required 
number of references Any member who has 
either comments or objections should write to 
the secretary of The American Society of Me 
chanical Engineers immediately 


KEY TO ABBREVIATIONS 
Re-election; Rt Reinstatement, Rt & 
Reinstatement and Transfer to Member 

NEW APPLICATIONS 
For Member, As 
Auten, Jack W., New Orleans, La 
Acsurp, W. W., Shreveport, La 
ALrorrerR, Kennetsa J, Metuchen, N 
Anpersen, E. B., Petersham, Mass 
AnperRson, C T., Kansas City, Mo 
ANGER, Eowin, Tempe, Ariz 
Arrier, ANTHONY R., Long Island City 
Avery, Don E_, Seattle, Wash 
Bapvennore, Joun G., Toledo, Ohio 
Barna, Peter S., Leura, New South Wales 
BartMaAN, James S.. Middletown, Pa 
Bennett, James E., Philadelphia, Pa 
Biancuarp, Lee J, Lafayette, la 
Buytue, Georce E.. Croydon, Surrey 
BramMson, Morton A... New York y 
Brockett, GLENN F., Marshalltown 
Broo, James H., Ruxton, Md 
Brown, Heeman, Houston, Texas 
Browntee, J. A., Shawinigan Falls, P. Q 
CaRDBGNA, Frank A. Baltimore, Md 
Crereriey, Frorian F., Charleston, W. Va 
Cuatsson, W. P.. Swansea, Mass 
Case, Caarces C.. Shrewsbury, Mass 
Datm.ey, Evoar G., Philadelphia, Pa 
Dagtinc, Raymonp A., Tulsa, Okla 
Decreert, Josern C.. Lynbrook, N 
DeVepta, R. Martinez, Buenos Aires 


tale + Junior 


J 
Rt&T 


N. ¥ 


_England 


lowa 


Can 


Argentina 


Donnetry, R. E., Fitchburg, Mass 
Dwicut, R. W., Jr., Baltimore, Md 
Eriar, Joun Ruskin, Baltimore, Md (Rt 
Fawcett, WiittaM E., Latrobe, Pa 
Forp, James A., Concord, Mass 
Frencn, Francis H., Baltimore, Md 
Guties, WicttaM F., Homewood, Il 
Goocn, Rosert M., Huntsville, Ala 
Gorrrriep, Maurice K., Port Chester, N.Y 
Greentaw, Wiceert D., Belmont, Mass 
Greimac, Henry, Oak Ridge, Tenn 
Guy, Artuur M_., Jackson, Mich 
Hamuin, James B., Denver, Colo 
Hecerscuweicer, Hernricn, Schenectady 
Howm, Russect H., Detroit, Mich 
Inctese, Lours, Catasauqua, Pa 
Jounson, WE. P_, London, England 
Jones, Homer D., Jr, Barrington, R I 
Ketiy, Natrents, Bradford, Mass 
Kocuey, Eowarp L., Jr., Philadelphia, Pa 
KonpDaL, Raymonv R_, Midland, Mich 
Kereec, Norman J., Cicero, Ill 
Larrp, WititaM M_., Pittsburgh, Pa 
LANNER, ARNE, Kansas City, Mo 
Larson, S. H_., Kingsport, Tenn 
Leary, Ropert A, Glen Oaks, N.Y 
Leve, Beryt, Detroit, Mich 
Liscner. Vance C., Kirkwood, Mo 
Lynca, Joun D., N. Quincy, Mass 
Mar, James Wau, Lexington, Mass 
Maropick, Joun A., Brooklyn, N. ¥ 
McFartanp, Micron C., Honolulu, T H 
Mevosn, Henry J., Glen Rock, N 
Meyer, Karrie B., Akron, Ohio 
Mitcer, Wu. C., St. Paul, Minn 
Muinns, Georce A., Hamilton, Ont 
Mupp, C. W., St. Albans, W. Va 
Mvuewcer, Freperick W., West Bend, Wis 
Mucins (Marx), Freperick C., Bayside, N 
Rt 
NaCHTMAN, Ettsor S., Chicago, Ill 
Near, Bos R., Tulsa, Okla 
Netrer, Mitton A., Jr., Toledo, Ohio 
Niessen, Eocar W., Brooklyn, 


N.Y 


Can 
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Orson, M. B., Kennett Square, Pa 
Parker, T. W., Larnaca, Cyprus 
PENNINGTON, Joun V., Houston, Texas (Rt&T 
PERKINS, GeorcE, Louisville, Ky 
Perersen, Con » W., Chicago, il 
Prunpr, G. M., Churchville, Pa 
Ricuarpson, Ernest L., Danvers, Mass 
Ricuman, Euvcens, Jackson Heights, N. ¥ 
Ruzzone, Micuaet L., Oil City, Pa 
Roserts, Georce F., Silver Spring, Md 
Rosson, J. L., St. Paul, Minn. (Rt) 
ROSENBERG, Morton, Toms River, N. J 
Rupps, Ernest F., Louisville, Ky 
Sarrer, Roperrt, Brooklyn, N.Y 
Scnew, Merritt A., Milwaukee, Wis 
Scotto, Dominick P., Bronx, N.Y 
Sewatt, Eowarp, Jr., Coalinga, Calif 
Srscer. Cuarces W., Blytheville, Ark 
Sxopic, Joun, Schenectady, N. Y¥ 
Spreipre.i0zz1, Francis D., Utica, N. Y 
STOCKARD, , Kingston, R. I 
Tart, Joun, C hicago, ill 
Taytor, C. E., Bronxville, N. ¥ 
Tow er, Frank H_., Dob Park, Yorks., England 
VEDAMANIKAM, F. J., Adyar, Madras, India 
Wreversum, Georce C., Jr., Philadelphia, Pa 
Wiimort, Kennetu, Clitheroe, Lancs., England 
Woop, Rawson L., Manhasset, N. Y 
Wvartt, H. C., Roanoke, Va 
CHANGE IN GRADING 
Transfers to Member and Associate 
ALLAN, Water E., Waterbury, Conn 
eRSON, Pau E., Hinsdale, Ill 
, Montclair, N.J 
Benner, Louis H., Charleston, W. Va 
Biste, Wicwts B., jr . Port Arthur, Texas 
Bienstrock, Georce J., Larchmont, N.Y 
Bopvenscuatz, AuGust, Philadelphia, 
Brewster, J. I., Pomona, Calif 
Burton, C.C Freeport, Texas 
Catowett, E. C., Richmond, Va 
De Vine, Donatp F., Portland, Ore 
Dousrava, EvGENe NELSon, Cleveland, Ohio 
Garcia, Bert H., Jr., State College, Pa 
Giceert, James R., Jr., Joliet, Ill 
Hicken, Frank L., Hickman Mills, Mo 
Horsrook, Rex R., Ann Arbor, Mich 
Hou.e, FrepericKx D., Chicago, Ill 
Hornpaker, WiitiaM S., Oak Ridge. Tenn 
Hutton, Junrus A., Chevy Chase, Md 
Jacoss, Leonarp, Philadelphia, Pa 
Jounson, Evcmer G., Fairborn, Ohio 
Kacisz, Wacter J., Andersea, Ind 
Knapp, Cuarces A., Springfield, Pa 
Lance, H. Freverick, Peoria, 
Martin, Georce H., Evanston, Ill 
May, Etwooo R., Wilkes-Barre, Pa 
McCatt, Desmonp, Pittsburg, Calif 
Meter, Witttam G., Mason, Mich 
Mever,C. A., Charlestown, W. Va 
Miicer, Joun G., Reading, Pa 
Nevson, Ropert P., Cabimas, 
Venezuela 
Occ, Donarp C., Adel, lowa 
Parker, Frank C., S. Charleston, W. Va 
Power, Ortver I., East Cleveland, Ohio 
Recoer, Water G. A, Huntington w 
Risp, Ropert C., Carle Place, Y 
Suort, M. K Nebraska City, Neb 
Suoumatorr, Nicnoias, New York, N. Y 
Swann, WitttaM H., Opportunity, Wash 
Urecn, Henry H., Houston, Texas 
a A. WiitiaM, Dixfield, Me 
Wetts, Rosert L., Lester, Pa 
Wutr, H. E. J., Detroit, Mich 
Zink, J. Josern, Silver Spring, Md 
Transfers from Student Member to Junior 


Pa 


Estado Zulia 





Obituaries 


Arthur Adelman (1879-1950?) 

ArtHurk ADELMAN, whose death was recently 
reported to the Society, was chief engineer 
American Division Industrial Service Ordnance 
Department, | Washington, D.C Born 
Norwalk, Ohio, Jan 29, 1879. Parents, John P 
and Margaret (Bishop) Adelman. Education 
BSME, Michigan State College, 1904 Married 
Nora E. Christian, 1906; children, Christian B 
and Phyllis M. Mem. ASME, 1916. He was 
author of several technical papers; inventor of 
semiautomatic mechanisms for artillery guns 
and held several patents on artillery fuses 


Frank Howard Cronin (1878-1949) 
FRANK H, CRONIN, power consultant, National 
Vulcanized Fibre Co, Wilmington, Del., died at 
University of Pennsylvania Hospital, Philadel 
July 29, 1949. Born, Aberdeen, Md 
22, 1878. Parents, B. Frank and Lydia 
(Hopkins) Cronin. Education, BS, Armour 
Institute of Technology, 1903; ME, 1906 


(ASME News tinued on page 372) 
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you can ALWAYS 


i : 
OLUSE 
R-C METERS 


If you’re measuring gas for production qustem, to tasteipnniendl: Wiis Heald Bh diail tes ita. 
processes, you can’t take any chances on 
quantities. If you are buying or selling it, 
you need cash register accuracy. You want 
equal precision for departmental cost 
accounting. 

The permanent accuracy of R-C Positive 
Displacement Meters has long been proved 
for all these purposes by manufacturers 
and utilities which buy, sell and use gas. 
Four important reasons account for this 
unvarying reliability: 

1. Accuracy is not affected by variations in 








specific gravity, rate of flow, pulsation, 
moisture, impurities or uncontrollable factors. 
2. A y is not subject to adjustment of 
meter or der by operators or other 








persons. 

3. Accuracy is not affected by reasonable 

overloads. 

4.4 yisp 

ing chambers are surrounded by precision- 

machined, cast iron surfaces. ° 
The 31 standard sizes of R-C Meters give 
capacities from 4,000 cfh to 1,000,000 
cfh. They are extremely compact, per- 
mitting installation in cramped spaces. 
Indicating and recording instruments are 
available for all types. For whatever pur- 
poses you measure gas, you can per- 
manently depend on R-C Meters. Ask for 
Bulletin 40-B-14 or write us your specific 
problem. 


nt te 
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ROOTS-CONNERSVILLE 
BLOWER CORPORATION ¢, + 
510 Michigan Ave., ~ 
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Connersville, Indiana 
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Married Helen Fry. Mem. ASME, 1917. Sur 
vived by wife and son, John H., Newark, Del 


Leon Snell Dixon (1886-1950) 

Leon S. Dixon, consulting engineer, Bangor 
Me., died Dec. 11, 1950. Born, Medford Center 
Me., June 13, 1886. Parents, Aston Clark and 
Mary (Snell) Dixon. Education, BSME, Uni 
versity of Maine, 1908 Married Florence E 
Perkins, 1907; children, Alton Mills, Robert 
Alden. Married 2nd, Clarissa Danforth, 1934 
Mem. ASME, 1921 


Ernest Mercer Fernald (1893-1951) 

Exnest M. Fernacp, professor, mechanic: al 
engineering, Lafayette College, died Jan. 22 
1951 Born, New York, N. Y., Oct. 7, 1893 
Parents, Frederik A. and Natalie (Richmond) 
Fernald Education, ME, Cornell University 
1915; MME 1925. Married Matilda B 
Atkinson, 1928 Author: “Elements of Thermo 
dynamics technical articles. Jun ASME 
1918; Mem. ASME, 1928. 


Walter Geist (1894-1951) 

Water Gerst, president Allis-Chalmers 
Manufacturing Co, Milwaukee, Wis., died Jan 

, 1951 Born, Milwaukee, Wis., Dec. 1, 1804 
Parents Christian and Annette (Haagensen 
Geist Education, public schools; extension 
courses. Married Florence E. Kopperud, 1917 
He invented and developed the multiple V-belt 
Texrope drive. He was the recipient of a Mod 
ern Pioneer Award, 1940; hon. LLD degrees, 
Marquette University; Lawrence College; hon 
DE, Michigan College of Mining and Technology 
He received the Knights Cross, first class, Royal 
Order of St. Olav, from King Haakon VIII of 
Norway, 1950. Mem. ASME, 1950. Survived 
by wife and two children, Mrs. Janet Lucille 
Bugni and Kenneth 


John Edgar Hires (1885-1951) 

Joun E. Hires, vice-president, The Charles 
E. Hires Co., Philadelphia, Pa., died in Coral 
Gables, F Jan. 23, 1951 Born, Haddonfield, 

J 1885. Parents, Charles E. and 
Education, three years’ Swarth 
Married Thura Truax. Assoc 
Mem. ASME, 1926. Survived 

wife and three children, Mrs. Jacqueline H 
Groff, Cynwyd, Pa.; Mrs. Thura H. Schock 
Falls Church, Va.; C. Edgar Hires, Ardmore, Pa 


Charles Emil Joos (1896-1951) 

Cuartes E Joos senior vice-president, 
director, Cochrane Corp., Liquid Conditioning 
Corp., and Cochrane Engineering Corp., Phila- 
delphia, Pa., died at Wyncote, Pa., Jan. 7, 1951 
Born, Philadelphia, Pa., Nov. 4, 1896 Parents, 
Emil and Katherine Joos. Education, BSChE, 
University of Pennsylvania, 1920. Married 
Mabelle Martin He was a recognized authority 


in the field of water treatment and was responsible 
for the development of many of the most effective 
methods of conditioning water for use in high- 
pressure boiler plants. Mem. ASME, 1941. 
Survived by wife and two children, Robert M 
and Suzanne 


Harry James MacCamy (1887-1950) 

Harry J. MacCamy, assistant manager and 
chief engineer, Union Iron Works, S 
Wash., died June 20, 1950 
Minn., June 4, 1887. Parents, Harry James and 
Anna MacCamy Education, high-school gradu- 
ate; ICS. Married Frances B. Hollingsworth, 
1910. Assoc-Mem. ASME, 1921; Mem. ASME, 
1935. He served the Society as chairman, In- 
land Empire Section, 1928, 1929; member, 
Executive Committee of this section, 1931. Sur 
vived by wife and daughter, Eloise Lower, 
Spokane, Wash 


George McQuilkin, Jr. (1877-1950) 
Greorce McQuitkin, Jr., retired consulting 
engineer, Merchantville, N. J., 29 
1950. Born, Philadelphia, Pa., 
Parents, George and Eliza Jane McQuilkin 
Education, two certificates, Drexel Institute of 
Technology, 1897 Married Margherite Rath 
bone, 1908. Mem. ASME, 1944. Survived by 
wife and son, George, 3rd, Charlotte, N. C 


Wynn Meredith (1864-1950) 

Wynn Merepirtu, a partner of Sanderson and 
Porter, New York, N. Y., who was in charge of 
the company's San Francisco (Calif.) office since 
1908, died Dec. 21, 1950. Born, Big Rock, Ill 
March 12, 1864 Education, attended Uni 
versity of Illinois Married Ida Knowles. He 
was a noted inventor of electrical and hydraulic 
equipment Mem. ASME, 1913. Survived by 
wife, a daughter, Mrs. George Harlowe, and a 
stepson, Gorham B. Knowles 


William Davis Moore (1882-1950) 
Witttam D. Moors, whose death was recently 
reported to the Society, was president, American 
Cast Iron Pipe Co., Birmingham, Ale Born 
Hannibal, Mo, April 17, 1882. Education 
graduate, Galion (Ohio) High School Mem 
ASME, 1921 


Thomas Carlyle Morris (1886-1950) 

Tuomas C. Morris, manager of engineering 
Nitrogen Division, The Solvay Process Co 
Hopewell, Va., died Dec. 25, 1950 Born 
Bristol, Minn., Feb. 11, 1886. Parents, Evan O 
and Ellen (Williams) Morris. Education, ME 
University of Minnesota, 1908. Married Eliza 
beth fones, 1921 Mem. ASME, 1918. Sur 
vived by wife, a son, Thomas G., Minneapolis 
Minn., two daughters, Mrs. Betsy M. Zeugner 
Chula Vista, Calif., and Judith L., Petersburg, Va 
and a grandson 
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Walter Herbert Pearson (1900-1951) 


_WALTER H. Pearson, president and owner, 
Pearson and Son, consulting engineers, 
Wayne, Pa., died Jan. 6, 1951. Born, Plainfield, 
N. J., Oct. 23, 1900. Parents, Walter Herbert 
and Regina (Heinrich) Pearson. Education, 
attended Newark Tech.; The Franklin Institute 
Married Lydia G. Gathman, 1924 Mem 
ASME, 1946. Survived by wife and three chil- 
dren, Walter H., 3rd, Robert F., Ruth L. K 


Walter Rautenstrauch (1880-1951) 


Water RAUTENSTRAUCH, professor emeritus, 
founder of Columbia University’s department of 
industrial engineering which he headed until his 
retirement in 1945, died Jan. 3, 1951, in Lenox 
Hill Hospital, New York, N. Y. Born, Sedalia 
Mo., Sept. 7, 1880. Parents, Julius and Anna 
(Nichter) Rautenstrauch. Education, BS, Uni 
versity of Missouri, 1902; LLD, 1932; MS 
University of Maine, 1903; attended Cornell 
University, 1903-1904. Married Minerva Babb 
1904. Author: “Syllabus of Lectures on Ma- 
chine Design,’ 1906; “Machine Drafting,” 
1908; ‘he Economics of Business Enterprise,”’ 
1939; “Who Gets the Money,”’ 1939. He was 
also coauthor of several other books. He wrote 
many technical pamphlets and contributed 
papers to scientific journals. He was a central 
figure in the ‘‘Technocracy’’ movement of the fall 
of 1932. Jun. ASME, 1904; Mem. ASME 
1911 He served the Society on several com 
mittees and was chairman, ASME Research 
Committee, 1922; ASME representative on 
American Engineering, Standards Committee 
(ASA) Sectional Committee on Standardization 
on Shafting, 1921-1924; chairman, ASME 
Metropolitan Section, 1911. Survived by wife 
and two sons, Prof. Robert F., Bucknell Uni- 
versity, and Dr Walter, Jr., Veterans Hospital, 
St. Petersburg, 


Benjamin H. Spencer (1889-1950) 


B. H. Spencer, mechanical engineer, Sander 
son and Porter, New York, N. Y., died Dec. 23 
1950. Born, Troy, Pa, Jan. 14, 1889. Parents 
Edwin and Charlotte Spencer. Education, ME 
Lehigh University, 1913. Married May Hobbs, 
1914; children, Charlotte, Alice. Mem. ASME 
1927. Survived by wife and two daughters 


George Edward Swanson (1923-1950) 


Georce E. Swanson, design engineer, Aero 
nautical and Ordnance Division, General Electric 
Co., Schenectady, N. Y., died Oct. 11, 1950 
Born, New York, N. Y., April 4, 1923. Parents 
Edwin G. and Gerda (Bohm) Swanson. Educa 
tion, BME, Pratt Institute, 1948. Married 
Nora Irene Winters, 1949. Jun. ASME, 1948 
Survived by wife and son, Mark Edward 


Nathaniel Gardner Symonds (1878-1951) 


NatuHantret G. Symonps, consultant, Carl L 
Norden, Inc., died Jan. 20, 1951 Born, Ossin 
ing, N.Y Sept 19, 1878. Parents, Henry Clay 
and Beatrice (Brandreth) Symonds. Education 
BAEE, Stanford University, 1901 Married 
Amy Irene Millberry, 1901 (died 1942); children 
Henry G., Houston, Texas, Nathaniel M., and 
Cortlandt, Chicago, Ill, Married 2nd, Ger 
trude Gutknecht, 1943 Jun. ASME, 1905 
Mem. ASME, 1915 


Keep Your ASME 
Records Up to Date 


EADQUARTERS depends on its master 
membership file for answers to hundreds 
of inquiries daily pertaining to its members 
All other Society records and files are kept up 
to date through changes processed through it 
The listings in future ASME Membership Lists 
will be taken directly from the master file. It 
is important to you that it lists your latest 
mailing address and your current business 
connection 
Four weeks are required for complete proc- 
essing of address changes 
The mailing form on this page is published 
for your convenience. You are urged to use it 
in reporting recent changes. 
Your mailing address is important to Head- 
quarters. Please check whether you want your 
mail sent to home or office address. 


ASME News 


At. a mabe Ni el 





er production 


G-E Industrial Electronics Training C@urse offers information 
on_all phases of industrial electronics in e lessons, written and 
‘ benerah Electric Industrial Elec- 


fraining material—instructor's 


fo a set), 12 records, and 12 
film slides cover such Sibjects os “Fundamentals of Electricity,” 
“Photoelectric Relay Systems,” “Grid Control of Electronic Tubes” 
and others. Simple explanations take away the mystery of elec- 
tronic sibgtee and enable trainees to understand circuits and 
oe quity and omy: They will help you to better utilize 


; y now have or will get. As one user of 
the More ‘to America I reports, “The course has been 


shown to engineers, and instrument and electrical craftsmen . . . 
' tion about electronic equipment, 
and where there is more knowledge there is more application.” 


- Fill in the coupon, attach 
k, and send it to the nearest General 


APPARATUS DEPARTMENT 
SECTION M VISUAL EDUCATION DIVISION 
GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
Enclosed is my check for $150.09 covering the cost of 
the Electronics Training Course. | understand this includes 
the entire kit containing records, slide films, review 
booklets, and instructor's guide. 


NAME... 
Extra sets of review books. . $3.00 ea. 


Extra instructor's manuals COMPANY 


GENERAL ELECTRIC 


. 685-35 | 


STREET... 
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NEW 
Safety 


Fig. 506 Bronze Globe 


400 Ibs. O.W.G. "4 


sss 
he he ‘hhhhnn ae 


co 
Wh 


Fig. 508 Bronze Angle 
0.W.G. 4" to 2° 


400 Ibs. 


APPROVED BY UNDERWRITERS’ LABORATORIES, 


SPECIAL DESIGN FEATURES 
provide high strength and trouble-free, 
tight closure to meet all tests 


EXTRA HEAVY, REINFORCED BODY. Liberally 
construction, with reinforcing rib along center and 
heavy lug ends. Will take all ordinary pipe stra ith 
distortion, and provides a factor of safety far above any 
L.P.G. service needs. 

CROWNED SEAT Insures positive tightness required to meet 
N.B.F.U. test of 500 p.s.i. under seat when valve is closed. 


WAPROVED COMPOSITION DISC Meets every test of L.P.G. 
service. Retains resilience entire range of liquid 
and gaseous phases from —50 F. to +150 F. 

DEEPER PACKING BOX. Extra deep box and spiral, 
lubricated packing material permits to turn with 
minimum friction. Dependable seal at this point and at 
valve seat is assured without excessive effort on handwheel. 


SEVELED SPINDLE SHOULDER Back seats 
sponding bevel at bottom of bonnet when edive lo BRGbOR. 


Relieves pressure on packing material. 


ALL OTHER PARTS SPECIALLY DESIGNED and ioned 
to meet rigorous requirements of critical L.P.G. service. 
Construction features of Fig. 507 Check and Fig. 508 
Angle same as Fig. 506 Globe. 





and Economy in 


“to 2° 


Sold Through Leading Distributors Everywhere j 
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for 
Services 


Liquified Petroleum Gas Gatese guage’): 
commonly known as “bottle gas”, has become 
a popular domestic fuel, and is now being widely 
used in industry. Piping systems for handling 
these gases must be controlled by valves spe- 
cially designed for this hazardous service. 

These new Underwriters’ Approved Jenkins 
Valves for L.P.G. service offer strength and 
safety well beyond specified requirements. 
They are built to the same quality standards 
that make all Jenkins Valves the economy- 
wise choice for any service. 

Where Gate Valves are required for L.P.G. 
service, Jenkins Fig. 270-U offers the proper 
ratings. 

Because of their superior safety features, 
Jenkins L.P.G. Valves are also recommended 
for air, gasoline, oil, and similar services where 
exceptionally rugged, specially tested valves 
are needed. For complete details and dimen- 
sions, get the new Jenkins L.P.G. Valve folder, 
Form 197. Use the coupon. Jenkins Bros., 
100 Park Ave., New York 17, N. Y. 


JENKINS 


LOOK FOR THE DIAMOND MARK 


VALVE S:<> 


Jens ret 

Se see cee: sees 
The complete line of JENKINS LP.G. VALVES are 
described in this new folder. Mail coupon today. 


JENKINS BROS., 100 PARK AVE., NEW YORK 17 
Please send L.P.G. Folder—Form 197 


Name 


| Company 





Address 
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Those in industry who are responsible for various phases of plant, machinery, 
and product design, production, operating and application engineering will 


find much to interest them in this Buyer's Catalog Guide. 


Here, reputable 


manufacturers, most of whom have current advertising in MECHANICAL ENGI- 
NEERING and ASME MECHANICAL CATALOG AND DIRECTORY, offer to 
send you without obligation, their latest literature which is described on pages 


45 to 68. Make use of the coupon on page 44. 


Catalog Index By Products 


Acoustical Instruments 
Actuating Cylinders 
Air-Cooled Engines 
Air Filter Gages 


Ash Sluicing Systems 
Atomizing Nozzles 
Automatic Controls 
Axial Flow Fans 


Ball Bearing Swivel Joints 
= — 


Bail Phrust Bearings 184 
Bearing Selection 155 
5,155 

87 

177, 219 


Benders 
Machinery 146, 177 
188 


Bendi: 
Bimetals 
Blast Cleaning $2 
Blowers 176, 195 
Boiler Feedwater Control 180 
Boiler-Water Columns 120 
Brakes 177 
Breech Lock Valves 128 
Broaching Machines 56 
Bronze Casting Alloys 
Bucket Elevaior Equipment 





20 
152, 201 


Calenders 

Cast-Iron Pulleys 
Centrifugal Blowers 
Centrifugal Exhausters 
Centrifugal Pumps 
Chain Drives 


195 

151,171, 199, 214 
2, 169 

144, 169 

159 

6 

Clin! - "Crushers 174 


Chains 

Check sa 

Choppe: 

19,118 

18, 152 
122 
107 
150 


Clutches 
Coal-Handling 
Comparators 
Compressor Valves 
Condensate Coolers 
Conveyor Bearings 34 
Conveyors 103, 152, 182, 211, 216 
Copper 63,99, 149 
pred Alloys 63,99, 149 
Copying Process 16 
Co ocesses 46 
and 7, 97, 179, 193, 221 
6, 121, 152, 174 
Cutting Fluids 145 
Cylinders 91, 206 


Dial Gag 
Die-Less “Duplicating 
Diffusion Pumps 


iscs 
Dowtherm Vaporizers 
Draft Inducers 
Drafting Room Equipment 
Drawing Pencils 
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Drop Forgings 
Dust Collectors 
Dust Control 


Nuts 215 
208 


Units 208 
86, 160, 189, 213 
Tester 162 


Fans 
Fasteners 


Feeders 
Feedwater Controls 
Felts 


Flexible bie Ball Joints 
Flexible Connectors 
Flexible Cou 
Flexible S r7 
Flexible Shafts 

Bo: 


a Equipment 


jooring 
Flow a 
Fluid D: 
Fluid Power Equipment 
Fly-Ash Collection 
Foam Ru 
Forced Draft Blowers 
Forged Steel Flanges 
Forged Steel Valves 
Forgings 
Fork-Lift Trucks 
Fractionai Horsepower Gears 
Furnaces 





Gages 

Gas-Fired Heaters 
Gas Pumps 

Gate Valves 

Gear Turbines 
Gears 

Generators 

Globe Valves 
Graphite Products 


Grating 
Grinders 
Grit Washers and Collectors 


Hand Trucks. . 


peeome 
Heating 

High ery , =e 

Hig}, Temperature Steels 

High Vacuum Apparatus 

Hot- Water Heaters 

x Controls 

dr ic ‘‘Oil” Power Equipment 
ydraulic Power Units 

ydraulic Pumps 

















9 
3,72, 166 


Hydraulic pepe 
Hares ic Valves 





Testing Equip 


Heating 

Motors 

Clutches 

Towing Tractors 
Trucks 

Waste Treatment 
Generators 





Valves 


Keyway Broach Kit. 


Lead Pencils 
Liquid-Level Gages 
Liquid Pum mee 
Lubricated Plug Valves 
Lubrication 


172, 217, 222 — 
120 


urbines 


Crushers 


Ball Bearings 
Tester 


Name-Plate Stamping 
Notchers 


Nozzles 140, 191 


Oil Burners.... 70, 84, 102 


Oil Seals 33,223 
Genoa Comparators 122 


Ring: ‘ . 53 
Oscillographs . 77, 101, 156 


poctaged Boilers «.-15,61 
Pencils 172, 217, 222 
Photogr aphic Drawing Reproduction 71 
— ype Couplings 69 

37 
Pipe Line Strainers - 


Continued on Page 44 
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Analyzers 


Lini 
Oscillographs 
Valves 


Design 
Calenders 


Sonvauee . 
eters Machines 
1 


Blowers 


Calenders 








SK Equipment 
Safety Regulators 
Safety Treads 
Safety Valves 


Scales 
60 Seamless Weiding Fittings 
Coatings 13,75 Self-Aligning Couplings 
Shaft Seals 
Shear-Seal Valves 


Governors Shears 
Ship Ventilators 


3, 45 
: 54, 57, 72, 91, 151, 166, 171, 186, 195, 199, 205, 214 Shredders 
| Punches 177 Shutters and Penthouses 


Pyrometers 25 Silicones 


Mail This COUPON Today ; 
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MECHANICAL ENGINEERING, 29 West '39th St., New York 18, N. Y. 


Please send me without cost or obligation the literatue indicated the follow- 
ing circled numbers which appear in “BUYER'S CATALOG GUIDE” in the 
April 1951 issue. 


Ce ee Tea, oe Fees § anes © gee K Ben ee 
16 17 18 19 20 21 - 26 29 30 
3.6 52 33 34 3S 38 39 4\ 44 
46 47 48 49 50 51 53 54 56 59 

62 63 64 65 66 68 69 71 74 
77 78 79 80 8I 83 84 86 89 
92 93 94 9 % 98 99 101 104 
107 108 109 110 T11 F112 113 114 115 116 117 118 119 120 
122 123 124 125 126 127 128 129 130 131 132 133 134 135 
137 138 139 140 141 142 143 144 145 146 147 148 149 150 
152 153 154 155 156 157 158 159 160 161 162 163 164 165 
167 168 169 170 171 172 173 174 175 176 177 178 179 180 
182 183 184 185 186 187 188 189 190 191 192 193 194 195 
197 198 199 200 201 202 203 204 205 206 207 208 209 210 
211 212 213 214 215 216 217 218 219 220 221 222 223 224 
DISTRIBUTION BY US TO STUDENTS NOT INCLUDED 
To receive literature requested—-Firm Connection and Occupation Mast Be Given 


PLEASE CHECK 
Name... ©) ASME Member 


NOT GOOD IF MAILED AFTER MAY 15, 1951 
(Foreign Requests may be Mailed up to May 25, 1951) 
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Silo Storage Systems 
Skip Hoists 
Slitters 
Slitting Lines 
Sludge Collectors 
Space Heaters 
Speed Reducers 
165, 178, 192, 

Sponge Rubber 
Spraying Nozzles 
Spreader Stokers 

ings 
Sprockets 
Spun End Process 
Stamping Machines 
Steam and Liquid Control Equipment 


158 

Steam Boilers 4, 15, 26, 
50, 61, 125, 131, 170, 194 

15, 26. 


Steam Generators 4, 15, 26, 
50, 61, 125, 131, 170, 194 

Steam Tra 21 

Steam Turbines 

Steel Boilers 

Steel Castings 

Steel Fabrication 

Steel Flooring 

Steel Overhead Doors 

Steel Plate Construction 

Steel Plate Production 

Stokers 

Stop Nuts 

Strain Gages 

Strain Measurement ll 

Strainers 10, 17, 138, 158, 

Suction Pumps 20: 

Surface Roughness Measurement 

Surge Valves 


Tachometers 

Taper Plug Strainers 

Technical ‘books 

Temperature Controllers 

Temperature Recorders 

Temperature Regulators 

Thermostatic Bimetal 

Thermostats 

Track Heppers 

Transformer Cooling Fans 

Tu>e and Pipe Testing Machines 

Tu e Benders 

Tube Cutters 

T be Fabricating Equipment 

Tube Fittings 

Tubes 

Tubing 11,1 
Turbines 39, 176, 181, 
Turbo Pumps 15 


Underfeed Stokers 
Unit Heaters 
Universal! Joints 


Vacuum Pumps 195 

Vacuum Regulators 220 

Valve Strainers 204 

Valves 3, 8, 72, 78, 
85, 91, 107, 115, 128, 158, 159, 167, 197, 209 

Variable Speed Pulleys 93 

Ventilating and Duct Fans 176 

Vibration Control 212 

Vibration Exciters 

Vibration Fatigue Tester 

Vibrators 

Vibratory Feeders 


Waste Treatment 
Water Columns 
Water Conditioning 
Water Gages 
Water-Heaters 
Water Softeners 
Water Traps 29 
Water Tube Boilers 15, 50, 61, 125, 
Weigh Larries 15 
Weighing Scales 
be Fittings 

olli 100 
Worn Gear Speed I Reducers 130, 196 
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1 SPREADER STOKERS 


Standard Stoker Co., Inc.-New Bulletin No. 85 
describes the application and construction features 
of the Chicago automatic spreader stoker which is 
designed to distribute coal most effectively over the 
entire grate surface and meet fully all firing require 
ments. Detail photographs and cross-sectional 
drawings illustrate operating features of the im 
proved stoker 


2 CHAIN DRIVES 


Morse Chain Co.—Catalog No. C55-50 covers 
immediately available sizes of roller chains and 
sprockets. Contains complete dimensions, list 
prices, and horsepower ratings. Types A, B, and C 
sprockets are listed Engineering information on 
drive selection, calculation of chain lengths, lubrica 
tion, installation, and maintenance of roller chain 
drives 


3 HYDRAULIC “OIL” POWER EQUIPMENT 


Vickers, Inc.— Bulletin No. 5000 contains general 
design information and specifications of a complete 
line of pumps, vaives, controls, and related equip 
ment for oil hydraulic power transmission in ma 
chine-tool and general industrial field Individual 
units, also standardized or custom-built power 
units, transmissions, and control panels available 


4 STEEL BOILERS 


Kewanee Boiler Corp.—Kewanee Steel Boilers. Lo 
and Hi Pressure Series. Welded and Riveted for 
mechanicai or hand-firing and convertible. Steam 
radiation ratings 1380 to 42,500 sq ft commercial 
330 to 3000 sq ft residential sizes. Shown in 24 
page General Catalog 80 


5 BALL BEARINGS 


New Departure, Div. of General Motors—Supple 
menting its standard Catalog, a series of five books 
helpful to the engineer and designer in applying ball 
bearings to any new machine. The first book deals 
with principal bearing types and fundamentals of 
mounting practice; the second, details of shaft and 
housing designs; and the third, enclosure and 
lubrication for varying operating conditions; the 
fourth book gives a new simplified method of com 
puting bearing loads; while the fifth entitled 
“Application Procedure,’ outlines the necessary 
steps in obtaining assured bearing performance 


6 cRUSHERS 


American Pulverizer Co.— Bulletin illustrates and 
describes in detail complete line of custom-built 
crushers, grinders, shredders, and choppers for uni 
form reduction. Includes cutaway and cross-sec 
tional views as well as engineering data and speci 
fhieations 


7 FLEXIBLE COUPLINGS 


Thomas Flexible Coupling Co.— The latest engineer 
ing information on Thomas Flexible Couplings is 
contained in their Engineering Catalog, which 
shows their complete lines of single and double 
types of all metal flexible couplings for heavy-duty 
impulse loads such as Diesel-driven compressors, as 
well as for smooth loads such as motor-driven cen 
trifugal pumps 


8 FORGED STEEL VALVES, FITTINGS, 

AND FLANGES 
Henry Vogt Machine Co.—-New Catalog F-9 has 
400 pages of new and improved forged-steel valves 
fittings, and flanges for every modern piping re 
quirement at high or low pressures and tempera 
tures. A Refrigeration Section is included 


9 HYDRAULIC ELECTRIC POWER UNITS 


American Blower Corp..New Gyrol Fluid Drive 
Hydraulic Electric Power Units Power in a 
Package”’ pictorially described in Bulletin No. 8519 
Bulletin mentions applications, shows illustrative 
test photographs, and includes ratings and dimen 


sions 


10 FILTERS AND STRAINERS 


Cuno Engineering Corp.—-Completely revised Cata 
log of filters and strainers provides answer to nearly 
any fluid-conditioning problem Contains com 
plete specifications, inc’uding engineering drawings 
for all standard models, Principles of construction 
and operation describec and illustrated 


11 rusinG 


Bundy Tubing Co.—-New 20-page Booklet, in color, 
contains technical data and fabricating information 
on Byndyweld steel (copper or tin-coated) tubing of 
particular interest to production and design engi 
neers in metal-working industries 


Continued on Page 46 
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NEW cuass 


PROTECTED BY 


MOTORS 


% 


... the-insulation that has already saved industry millions of maintenance 
dollars plus the hourly output of hundreds of thousands of men! 

This most timely announcement caps the test program we started 
8 years ago when silicone resins were introduced by Dow Corning Cor- 
poration. First we proved by accelerated life testing that silicone 
insulated motors had a good 10 to 1 advantage in life expectancy and 
wet insulation resistance. Then we sold silicone (Class H) insulation to the 
manufacturers of electrical equipment ranging from lift truck and trac- 
tion motors to solenoid and brake coils. We also encouraged the better 
rewind shops to rebuild hard working industrial motors with Class 


H insulation. 


Now we can proudly refer American industry to this goodly list of 
electrical manufacturers, all able and willing to supply electric machines 
protected by Class H insulation made with Dow Corning Silicones. 

Take your special problems to the application engineer representing 
any of these companies or to our Product Development Engineers. 


Continental Flectric Co. Inc. 


ELECTRO DYNAMIC 
ELLIOTT COMPANY 


KURZ & Root COMPANY 


& 


The Leland Electeic Ce 
(eR 


The Reliance Electric & Engineering Company 


THE B-A-WESCHE ELECTRIC COMPANY 


WESTINGHOUSE 
ELECTRIC CORPORATION 


THE MASTER ELECTRIC COMPARY 


- fas 


ee rhe ag eat 


* “Class H" insulation is the kind of insulation 
that keeps motors running in spite of 


“Hell and High water.” 


DOW CORNING 
MIDLAND, 


Atlanta © Chicago © Cleveland ¢ Dallas ¢ Los Angeles * New York © Washington, D. C. 


in Canada: Fiberglas Canada Ltd., Toronto 


(slanguoge dictionary) 


» CORPORATION 


MICHIGAN 


° In Great Britain: Midland Silicones, Ltd. 


Apri, 1951 - 45 





Herible ar vt 
COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y% to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


A, 


, 
BACKLASH 
FRICTION 


WEAR and 
CROSS.pur, 


Gre eliminate 





lubricatis n is 
"0f required; 


PATENTED 
FLEXIBLE 
DISCS 





THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 
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12 FLAT LAPPING 


Crane Packi Co.—12-page Booklet, fully de 
scribes new “Lapmaster” method of flat lapping 
to extremely close tolerances on an automatic high 
production basis. Photographs, diagrammatic 
drawings, and complete data on “John Crane” 
Lapmaster Models “12” and “24” provide profit- 
able information for all industries whose manufac- 
turing operations include finishing parts to precision 
surface flatness and finish 


13 BiTuMASTIC PROTECTIVE COATINGS 


Koppers Company, Inc.—Informative package of 
six bulletins covers (1) Bitumastic Hi Heat gray for 
high-temperature corrosion prevention; (2) Bitu 
mastic Black Solution for general, low-cost main- 
tenance; (3) Bitumastic Super-Service Black, 
heavy-duty coating for more severe conditions; (4 
Bitumastic No. 50, extra heavy-duty coating for 
extremely severe corrosive conditions 5) Bitu 
mastic No. 28, heavy-duty coating for atmospheric 
corrosion control; (6) Bitumastic Tank Solution, 
quick drying, useful for water tanks, air-conditioning 
equipment, etc 


14 MECHANICAL SPRINGS 


Associated Spring Corp.—‘‘The Mainspring,” 
periodical of current thinking on spring-design news 
and applications. Semitechnical short articles in 
easy-to-follow style, with humorous illustrations 
Covers all types of springs and other pertinent data 
Issued every two months. Subscription free upon 
request 


15 steAm BOILERS 


Wickes Boiler Co. Bulletins No. 44-1-2-3-4, 46-2 
48-1, 48-2, and 49-1 describe water-tube boilers 
of the 2-, 3-, and 4-drum design for direct firing by 
means of oil, pulverized coal or stokers; also waste 
heat units, Dowtherm, and package-type water-tube 
boilers; Dowtherm Vaporizers; and Steam Genera 
tors. Boilers are built for pressures up to 850 psi 
and capacities to 250,000 Ib of steam per br 


16 ALL PURPOSE COPYING PROCESS 


Ozaiid, Div. of General Aniline & Film Corp.—4 
page illustrated Folder briefly explaining the story of 
Ozalid—the modern, speedy way to copy anything 
typed, drawn, or written. Contains a graphic 
explanation of the process; complete machine 
specifications and descriptions; and a brief descrip 
tion of the type of sensitized materials available to 
gether with their recommended uses 


17 simPLEX (SINGLE BASKET) STRAINERS 


Andale Co.—Bulletin No. 130-R1 (24 pages) con 
tains information on strainers for working pressures 
from 125 psig; cast bodies of iron, bronze, and stee 
dimensions of strainers; dimensions of baskets 
free areas of mesh and perforated sheet baskets 
pressure-loss charts; corrections for viscosity, foul 
ing, and basket mesh; applications 


18 COAL-HANDLING EQUIPMENT 


Gifford-Wood Co.—24-page Bulletin No. 300 de 
scribes the Gifford Wood “4 Basic Types” of coal 
handling installations, namely, concrete silo, tile 
silo, cylindrical steel tank, and suspended steel 
bunker Contains illustrations and working draw 
ings of all four types of installations in many in 
dustries Auxiliary equipment for coal and ash 
handling is also shown 


19 cLUTCHES AND POWER TAKE-OFFS 
Rockford Clutch Div., Borg-Warner Corp. — Bulletin 


on Power Transmission Control shows typical instal 
lation of Rockford Clutches and Power Take-Offs 
Contains diagrams of unique applications Fur 
nishes capacity tables, dimensions, and complete 
specifications Every production engineer will find 
help in this handy bulletin when planning his new 
products 


20 BRONZE CASTING ALLOYS 


American Manganese Bronze Co.— 50 page E lition 
of the ‘Reference Book on Bronze Casting Alloys” 
gives general information on composition, charac 
teristics, and applications of many of the common or 
typical alloys. The Book will help the engineer or 
designer in the selection of the right alloys tor any 
general application 


21) THERMOSTATIC STEAM TRAPS 


Sarco Co.—Stainless-steel and monel elements for 
pressures to 300 psi and for corrosive condensate are 
a feature of the new line of Sarco thermostatic 
steam traps Condensate and air venting capaci 
ties of ali traps are practically doubled, through a 
new design which permits traps to reach rated 
capacities with a drop from steam temperature of 
only 10 F. New Bulletin 250-A 


22 LUBRICATION 
Lubriplate Div., Fiske Bros. Refining Co.—An 


nounces the release of a new 56-page Lubriplate 
Data Book 1-50 which contains some very valuable 
information on the subject of lubrication 


23 ROLLER CHAIN FLEXIBLE COUPLINGS 


Baldwin-Duckworth Div., Chain Belt Co.—New 
illustrated 12-Page Catalog gives complete data on 
roller chain couplings and how to select them, and 
on coupling covers and their advantages. Also con 
tains specification data with many tables and charts 
on permissible angular and radial misalignments, 
tables on bore tolerances, etc 


24 DRAFTING ROOM EQUIPMENT 


Hamilton Manufacturing Co.— Drafting equipment 
is described in Hamilton Catalog No. 13-S. Auto 
Shift tables with instant adjustment for height and 
slant from horizontal to vertical; tracing files with 
patented tracing lifter, making every sheet a top 
sheet; and a complete line of files and drawing 
tables to meet all requirements 


25 PyROMETERS 


Leeds & Northrup Co.—- Micromax instruments for 
measuring, recording, and controlling temperatures 
detected by thermocouples are described in Catalog 
N-33A Temperature instruments for use with 
Rayotubes are described in Catalog N-33B. For 
information on high-speed Speedomax Recorders 
for industrial temperatures, see Catalog ND46 
Complete equipment for checking thermocouple 
pyrometers is listed in Catalog E-33A-503 


26 MARINE BOILERS AND STOKERS 


James Leffel & Co.-New 28-page Bulletin No 
236, describes 6-hp to 250-hp Leffel Scotch Marine 
Boilers and Underfeed Stokers. Photos and cut 
away drawings show design and application details 
Test results, case studies, and specification data are 
included. The Leffel automatic underfeed stoker 
which is also suitable for other makes of Scotch 
type boilers is described 

Continued on Page 48 
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“Sprockets are sprockets”, you may say. “Any 
old sprocket will do. Might as well pick 'em up 
cheap.” 


But stop and think! Roller chain costs money— 
is increasingly hard to get. Cheaply mdde 
sprockets with carelessly cut teeth chew up chain 
fast — reduce its life 20% or more. Sprockets 
that do not run true — that lack balance and cor- 
rect tooth formation — waste power, too. 


Chain— power—cost of shutdowns for replace- 
ment — check these against the small “saving” 
in first cost between a “bargain counter” sprocket 
and a sprocket of genuine BOSTON Gear quality 
design, materials, workmanship, finish and ac- 
curacy. BOSTON Sprockets are cut with the 
same care and precision as BOSTON Gears. 


With Sprockets as with Gears, Reductors, Ratio- 
motors, Bearings and hundreds of other items of 
transmission equipment, it pays to standardize on 
BOSTON — readily available from nearby stock. 


(See adjacent list of Authorized Boston Gear je 


Distributors). 


BOSTON Gear Sprockets 
and Chain cover a com- 


plete range of chain drive 


. © 

Hawley Hardware Co. 

1120 Main 

BROOKLYN, NEW YORK 
Dickie 

214-36th St 

SUFFALO, NEW YORK 

Root, Nea! & Co. 

64 Peabody St 

CmaRL 


&. 
CHATTANOOGA, TENNESSEE 
Bearing & Tronwmasion Co., inc. 
2000 South Brood St 
CHICAGO, LLINOIS 





rer 


STOCKS ARE ffere 


NEW YORK, NEW YORK 
& Co., inc. 


250 W. 54th St. 

Geer Works, 480 Cano! St. 
Frank Trocy, ine., 202 Centre St. 
OAKLAND, CALIFORNIA 
C. W. Marwedel 
11th & Alice Sts. 
PHILADELPHIA, PENNSYLVANIA 

Works 


Boston 

Broad St. Cor. of Lycoming & | 6th Sts 
, Oberholser & Co. 

4432 hidge Ave 

Maddock & Compony 


on, 

. Fitter & Todd Co. 
313-327 Weter Street 
PORTLAND, OREGON 
Woodbury & Co. 

133 S. W. 2nd Ave 

PROVIDENCE, RHODE ISLAND 

Machine Ports Corp. 

27) Washington St 

Quisic, QuesEc 

Renoid-Coventry, Lid. 
Bourtomaqve Av; 


ROCHESTER, NEW YORK 
John M. Forster Co. 
110 mai St 


& Co 
932 First Ave. S. 
SPRINGFIELD, MASSACHUSETTS 
Boston Gear Works 


29 Worthington St 
SYRACUSE, NEW YORK 
i< 


VANCOUVER, 8. C. 
Renold-Coventry, Ltd. 
1066 so] 


Boston Gear Catalog No. 55 
contains complete informa- MOELES, CALIFORNIA 
i g re | Anan Nordwer Meta! 
tion and prices on over 4000 9343. Mon a 

a _ Garrett i 
stock items. Write for free $400 3. tend tc awe. 
copy. 


service from “flea” power 
to forty horse power. 
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27 TEMPERATURE CONTROLLERS 

Foxboro Co.— Bulletin No. 225 presents in 40 illus- 
trated pages the pneumatic temperature controllers 
included in the extensive line of Foxboro Instruments 
pneumatic, electric, and electronic. Other bulle 
tins cover such individual subjects as indicating, 
recording, and controlling instruments of various 
types, or instrumentation for specific applications 
Correspondence is invited on any phase of instru 
ment engineering involving temperature, pressure 
flow, liquid level, humidity, pH, density, conduc 
tivity, speed, weight and force, etc., control valves 
instrument panels, or complete control systems 


28 Air PREHEATERS 

Air Preheater Corp.——First section of Catalog on 
Ljungstrom Air Preheaters presents an over-all 
picture of the Ljungstrom, its functions, and 
operation Examples of installations of the Ljung- 
strom continuous counterflow regenerative-type pre 
heater, covering a range of diverse applications, are 
shown in diagrammatic form, together with photo 
graphs of the Ljungstrom in sufficient detail to make 
its principle and operation clear 
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that his products . . . the service 
and the 
them .. . will stand up under the 
searching scrutiny of 


high calibre engineers 


29 TRAPS FOR REMOVING WATER 
FROM COMPRESSED AIR 


Armstrong Machine Works— Bulletin 2021 deals 
with three types of traps for removing water from 
compressed air. This 4-page bulletin explains the 
advantages and limitations of each type of trap and 
contains specific recommendations on traps for 
handling water contaminated with heavy oil and 
sludge; small amounts of clean water from high 
pressure air lines; and draining receivers, separa 
tors, and aftercoolers 


30 siticONe PRODUCTS 


Dow Corning Corp.—-A Reference Guide to Dow 
Corning Silicone Products is a new general catalog 
which lists over 50 different Dow Corning icones 
according to their physical form and applications 
Important properties of each product and code 
numbers for obtaining more information about any 
particular product are conveniently presented in 
this 4-page bulletin 
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31 UNFIRED PRESSURE VESSELS 

Downingtown Iron Works—A partial analysis of the 
1950 ASME Code for Unfired Pressure Vessels com 
pared with the 1949 Code has been prepared by the 
Downingtown Iron Works. In addition to the 
comparison there are data on the facilities and 
manufacturing equipment and the welding proce 
dure qualifications of the Downingtown organiza 
tion. 


32 AIR-COOLED ENGINES 


Wisconsin Motor Corp.-56-page delux Catalog, 
printed 2 colors, illustrating and describing factory 
production processes of engines in detail. Contains 
146 illustrations and captions covering a great 
variety of engine power applications in many fields; 
iNlustrations of full line of engines, 2 to 30 hp; with 
brief specifications, general data, and list of Wiscon 
sin distributors by states 


33 om seAis 


Johns-Manville—Clipper Seal Brochure describes 
complete story of this precision-molded oil seal that 
provides efficient bearing protection at low cost 
Includes photographs and diagrams of typical instal 
lations; shows how various lip designs provide 
choice of bearing surfaces; how its simple one-piece 
construction allows greater freedom in designing oil 
seal cavities 


34 CONVEYOR ROLL BEARINGS 


Marlin-Rockwell Corp..-M-R-C Conveyor Roll 
Bearing Bulletin (Form 1529) is a 4-page, 8'/: XK 11 
in. illustrated folder on M-R-C CONV-3-SF and 
CONV-4-SF ball bearings These bearings are 
specially designed for use on conveyor rolls, and 
have four important features, resulting in reduced 
machining operations cheaper mounting costs, re 
duced belting cost, and improved belt alignment 


35 spun END PROCESS 


Wolverine Tube Div., Calumet & Hecla Cons. Cop- 
per Co.—Brochure describes the distinctive Spun 
End Process In 28 pages it tells a concise story of 
a revolutionary metal-forming process that is highly 
efficient and relatively inexpensive A quick com 


THE SAFE 
OPEN STEEL FLOORING 


s IR1i-LoK 


No object over 14 square inch can pass 
through super-safe U-Type Tri-Lok Floor- 
ing. It is unsurpassed for plant installation, 
walkways, loading platforms. Maximum 
strength, air and light with minimum 
weight. Efficient distribution Of concen- 
trated loads. Write for Bulletin NI 1103. 
The Tri-Lok Company is also equipped 
to furnish riveted and Tri-Forge welded 
open steel flooring. Tri-Lok can be fur- 
nished in a variety of metals, including 
aluminum alloy, stainless steel, etc. 


DRAVO CORPORATION 


National Distributor for the 
Tri-Lok Company 
Dravo Bidg., Pittsburgh 22, Pa. 
Sales Representatives in 
Principal Cities 
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prehension of the process is gained through the 
many photographs, diagrams, and descriptions that 
make comparisons between the old and the new 
methods 


36 Fe.ts 


American Felt Co.—-Special SAE Folder contains 
technical data and specifications of the various felts 
made to SAE standards. The folder includes 
illustrative samples 


37 PIPE AND TUBES 


National Tube Co., Tubing Specialties Div.— Bul 
letin 26 presents technical data on 25 alloy steels 
suitable for high-pressure high-temperature service 
Includes many tubular products manufactured in 
accordance with ASME Boiler Code specifications 
Relative cost figures aid in selecting best alloy for 
special service 


38 viBRATION FATIGUE TESTER 
WITH THYMOTROL DRIVE 

All American Tool & Mfg. Co.—Catalog page 100 
HA-T describes vibration fatigue tester which pro 
vides smooth, stepless acceleration from 10 to 100 
cps by means of G-E Thymotrol electronic drive 
Parts up to 100 Ib in weight can be tested. Table 
movement is horizontal Maximum capacity is 


23 2 


39 MECHANICAL DRIVE TURBINES 


General Electric Co.—Bulletin GEA-4955A A 
New Standard In Mechanical Drive Turbines,”’ de 
scribes G-E.’s new Type DP line of turbines in 19 
pages and 21 illustrations Designed to drive 
pumps, fans, compressors, blowers, and similar 
equipment, these turbines utilize pressure lubrica 
tion, balanced valve design, and nonsparking emer 
gency governors. Ratings range from 10 to 1200 
hp and 1000 to 5000 rpm 


40 UNIT HEATERS 


Grinnell Co.—Catalog UH-1950 illustrates and 
describes horizontal and vertical delivery and 
Textile types of Grinnell Thermoliers. Textile 
type self-cleaning for use in dusty, lint, and fly 
laden atmospheres. Complete capacities, dimen 
sions, weights, motors, wiring diagrams, piping con 
nections, and methods of suspension Exclusive 
features described and illustrated 


41 DOWTHERM VAPORIZERS 


Union Iron Works— Union offers a helpful bulletin 
for users, or potential users, of Dowtherm “A”’ or 
E Tables of chemical and physical characteris 
tics are included, as well as pertinent dimensions of 
several sizes of Dowtherm vaporizers Union 
engineering, manufacturing, and installation service 
covers a wide range of sizes and types of Dowtherm 
ystems 


42 IRON CEMENTS 


Smooth-On Manufacturing Co.—40-page, pocket 
size Smooth-On Repair Handbook describes practi 
cal, time-saving, money-saving metal repairs made 
on plant, shop, factory, garage, and home equip 
ment with Smooth-On Iron Cements eaks 
stopped, cracks sealed, loose parts, and fixtures 
tightened More than a million copies of this 
popular Manual have already been sent out in re 
sponse torequests. Contains 170 diagrams. Clear 
tested directions 


43 MINIATURE BALL BEARINGS 


Miniature Precision Bearings, Inc.—-New 12-page 
Catalog, illustrated with comprehensive specifica 
tions on more than 70 types and sizes of standard 
miniature ball bearings from 1'/: mm to */s in. OD 
Includes material of paticular interest to’ designers 
of precision mechanisms—applications, lubrication 
design variations, special bearings. etc 


44 FOAM RUBBER, SPONGE RUBBER 


Sponge Rubber Products Co.— New 12-page Folder 
illustrates shapes and forms, into which cellular 
rubber can be molded or die cut—tubing, cord, strips 
sheets, rolls, pads Describes typical applications 
in sealing, insulating, gasketing, dust proofing 
weather stripping, sound deadening, shock absorp 
tion. Offers experimental examples 


45 HIGH PRESSURE PUMPS 


Aldrich Pump Co.— New Aldrich Data Sheet 64-B 
describes the recently designed Aldrich 5-in-stroke 
Multiplex Direct Flow Pumps. This 6-page bulle 
tin covers design advantages, construction, speci 
fications, and drive requirements. Also included are 
a pump selection chart; dimension drawings 
plunger, pressure, and capacity data on both the 5 
and 7-plunger units. 

Continaed on Page 50 
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et’s Make the Most of 
ur Productive Might 








fe productive might that has given America the most 
fruitful peace-time economy in history—the produc- 
tive might that has backed to a victorious limit in two twen- 
tieth-century wars the fighting men who inevitably are our 
first line of defense—is facing an even greater test. It must not 
—it cannot be wasted! 

The era of fighting and winning wars, and settling back 
during interims to “business as usual,’ is past. When it passed, 
how it passed, doesn’t matter. What does matter is that from 
here on in, perhaps, there'll be no more “indolent” years—no 
more building of bathtubs to the exclusion of battleships; no 
more butter at the expense of bombs. 

But America’s unmatched productive might is fully ca- 
pable of building bathtubs and battleships, of providing but- 
ter and the bombs requisite to war or to prevention of war; 
capable, that is, if properly employed—if none of it is wasted. 


More A nd Better Tools Needed 


Ey means that the manpower and womanpower left 
to industry after military needs have been satisfied, 
must be given every cost-cutting tool, every time-, labor- and 
muscle-saving aid known to man. It means that these tools 
must be employed intelligently and efficiently. 

At the Fourth National Materials Handling Exposition,® 
to be held in the International Amphitheater in Chicago, April 
30—May 4, 1951, the Clark EquieMent Company's INbus- 
TRIAL Truck Division, along with several hundred other 
producers of materials-handling equipment, will show to in- 
dustry the newest, the most efficient and the most effective 
tools in the world for making the most of America’s productive 
might. It is a show that no industrial executive can afford to 
miss—it is the MUST of the Industrial Show year. It is a 
MUST not only from the point of economy and profits within 
your own operation—but also from the point of accomplishing 
the vast production necessary to the new Military Economy 
without imposing harsh austerity on the Civilian Economy. 


More Power For Vanpower—In Action 


( YL ARK will show and demonstrate its full LEADERSHIP 
A Line of fork-lift trucks, powered hand trucks and 
industrial towing tractors. Among them will be several ma- 
chines never before shown—some of them not yet in produc- 
tion. The exhibit also will present special handling attach- 
ments of proved worth, and demonstrations of their rich 
usefulness. 

By all means attend and study this tremendously im- 
portant show. And make a special point of seeing the CLARK 
exhibits and demonstrations of the best machines in their field 
fo: giving More Power to MANPOWER. 


(*We'll be glad to supply registration—admission tickets, Just address 
your request to the Clark Equipment Co., Industrial Truck Division, 
Battle Creek 88, Michigan, telling us how many you want.) 
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type in specialized hands...and obtain 


optimum efficiency. 


Petro-Chem Development Company engi- 
neers are heating specialists...they can sup- 
ply the whys and wherefores of indirect ver- 


sus direct heating and the economics of both. 


Every day more than 750, oil and gas fired, 
Petro-Chem Iso-Flow installations in the 
petroleum, chemical and allied industries, 
demonstrate the efficiency of their design 


and installation. 


PETRO-CHEM DEVELOPMENT CO., INC. 
120 East 41st Street, New York 17, N. Y. 


Representatives 
Sothichem Suenly. Tulse end Ne ° 
Brackett & Durgin, Béston'* D. D. Fo Pittsburgh 


Faville-Leva 2 * Lester Oberholz, Calif 


Flagg 


46 piRect, positive copies 


Charles Bruning Co.‘ How to Duplicate Anything 
Drawn, Written, Typed or Printed” is a 48-page 
Brochure answering questions on the Bruning BW 
Copying Process. This interesting booklet de 
scribes the various uses and low cost of BW prints 
Several case histories in various fields of industry 
illustrate the versatility of the clean and odorless 
/ Process 


47 TECHNICAL BOOKS 


John Wiley & Sons—-Publishers of scientific and 
technical books. 1951 Catalog available, contain 
ing descriptions of over 1300 books in science and 
engineering Of particular interest to engineers are 
the following recently published Wiley titles 
Kent’s “Mechanical Engineers’ Handbook,” 12th 
edition— Power volume, edited by Salisbury— De 
sign and Production volume, edited by Carmichael 
Hetenyi’s “Handbook of Experimental Stress 
Analysis,”” Salisbury’s “Steam Turbines and Their 
Cycles,”” Eckman’s “Industrial Instrumentation,’’ 
and Brown's “Unit Operations.” 


48 GRATING—FLOORING, SAFETY TREADS 


Irving Subway Grating Co.—Catalog No F-225 
contains illustrations, descriptions, and engineering 
data on fireproof, durable, safe, clean, and econom: 
cal Gratings and Safety Steps (riveted, pressure 
locked, and welded) for Industrial Plants, Power 
Plants, Refineries, Ships, Railroad Freight and 
Passenger Cars, and Locomotives, Open Steel-Mesh 
Bridge Decking, etc 


49 SEAMLESS WELDING FITTINGS 

AND FORGED STEEL FLANGES 
Tube Turns, Inc.—Chart of Pipe and Fittings Ma 
terials. Quick-reference chart covering ASTM and 
other spec‘fications, chemistry, service tempera 
ture limits and welding data on carbon, inter 
mediate alloy, stainless and special analysis steels 
dimensional data and weights Folder of man 
size tables giving dimensional information on Tube 
Turn welding fittings from '/: to 30 in. in standard 
weight and extra strong, and flanges in all sizes and 
weights. Allowable working pressures. Booklet 
of pressure tables covering complete line Tube 
Turn welding fittings for power piping, oil piping 
heating piping, gas piping, refrigeration piping 


50 sTEAM GENERATORS 
Erie City Iron Works— Bulletin SB-38 describes 


the Erie City Keystone Steam Generator—a 2 
drum water-tube boiler, steel-cased, insulated, and 
fired by automatic burner for oil or gas or both 
interchangeably A complete unit m every detail 
in sizes from 75 to 800 hp for pressures from 160 psi 


51 HAND TRUCKS 


Standard Pressed Steel Co.—Its new ‘ Hallowell 
Uni-Truk has unique, triple-welded angle construc 
tion of the nose, which eliminates danger of ends of , 
side bars tearing loose. The Uni-Truk is inexpen 
sive, lightweight, and well-balanced for nimble 
handling of all but the heaviest hand-truck jobs 
Details contained in attractive, new illustrated 
Bulletin No. 789 


§2 BLAST CLEANING AND DUST CONTROL 


Pangborn Corp.— The latest developments in blast 
cleaning or dust control in Bulletin 1200, Pang 
born's ‘Condensed Catalog.”’ This illustrated bu! 
letin tells the full story of air and airless blast clean 
ing, hydro-sand blast, hydro-finish, wet sand blast 
accessories, and dust control 


53 o-rincs 


Linear, Inc.—Compact 6-page Folder contains 
tables of standard O-ring sizes as well as dimen 
sional data for installation Notes give general rec 
ommendations on clearances, design, material 
machining, and finishes for most O-ring applica 
tions. A special compound bulletin containing de 
scriptions of the latest polymers and synthetic rub 
bers from which O-rings can be molded is also in 
cluded 


54 ROTARY OIL PUMPS 


De Laval Steam Turbine Co.—The De Laval Cata 
log L313A-B describes the new IMO series A313A 
pump. This is designed for pumping petroleum 
products and other light or viscous fluids, against 
medium pressures, as required for ro:ary and steam 
atomizing oil burners, oil transfer, lubrication 
hydraulic systems and similar services. Capacities 
to 85 gpm—pressure 150 psi 


55 RIGHT-ANGLE VERTICAL-PUMP DRIVES 


Western Gear Works— Bulletin 4907 describes the 
Pacific Western line of right-angle vertical-pump 
drives which cover a wide range of power and speed 
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requirements, including all sizes larger than 200 hp 
at 1:1 ratio and 720 rpm. They are designed for 
24 hr a day continuous duty in pumping service for 
the specific application of horizontal-type prime 
movers to vertical shaft pumps 


56 BROACHING MACHINES, PRESSES 


Oilgear Co.— Bulletin No. 10052, contains complete 
specifications and condensed information on their 
standard line of Fluid Power Broaching Machines 
and Presses, illustrates and describes diversified 
special machines, and lists the fluid power com 
ponents manufactured for direct and resale pur 


poses 


57 pumps 


Aurora Pump Co.—Condensed Catalog M, embody 
ing illustrations, suggested uses, specifications, and 
condensed selection tables for Aurora Centrifugal 
and Apco Turbine-Type Pumps and Water Sys 
tems 


58 BALL BEARING SWIVEL JOINTS 


Chiksan Co.—Catalog No. 50R illustrates and de 
scribes complete line of over 500 different types 
styles, and sizes, with data on working pressures 
maximum temperatures, dimensions, and weights 
12-page Catalog No. 2A gives data on Aircraft 
Hydraulic Swivel Joints for pressures from 1000 psi 
to 3000 psi 


59 RECORDING MECHANICAL COUNTERS 


Streeter-Amet Co.—-New illustrated Bulletin on 
latest recording mechanical counters actuated by 
electrical impulses Many new uses for these re 
cording counters are depicted for industry as well 
as for science. Machine shops, airports, hospitals 
scientific laboratories are among the wide range of 
fields where they can be used with profit Variable 
components multiply the recording possibilities for a 
variety of counting and timing jobs 


60 MARINE PROPULSION UNITS 


Western Gear Works — Bulletin No. 5070 describes 
the Pacific-Western line of marine planetary propul 
sion gears for engines developing over 600 hp, and 
extending as high as 50,000 hp in a single unit 
Any reduction can be supplied For ratios between 
1.7 to 1 and 2.3 to 1, the spiral bevel type planetary 
unit is provided; for other ratios the helical gear 
is supplied Bulletin outlines space and weight 
saving advantages of this highly efficient type of 
gearing 


61 water TUBE BOILERS 


Babcock & Wilcox Co.— Bulletin G-72 describes the 
Integral-Furnace Boiler Type FM, a completely 
shop-assembled boiler for unit shipment, available 
in standard sizes for load ranges from 7000 to 25,000 
tb of steam per hr at pressures up to 250 psi De 

ails of design, construction, installation, and opera 
tion are discussed and illustrated 


62 WATER CONDITIONING 


Permutit Co.—Latest Development —EMuent from 
Hot Lime Soda Softener Reduced to Zero Hardness 
by Permutit Hot Zeolite Process No. 3507 rhe 
hot zeolite process which replaced second-stage 
phosphate treat ment is described and illustrated 


63 ANACONDA COPPER 

AND COPPER ALLOYS 
American Brass Co.—New edition of Anaconda 
Data Book contains 138 pages of tabulated weights 
and standard dimensions of copper and brass mill 
products, as well as compositions, physical constants, 
and properties of copper alloys. Miscellaneous 
data tables include conversions, comparisons of 
standard gages, capacities of tanks, dimensons of 
circles and squares, and mathematical rules and 
formulas 


64 STEEL OVERHEAD-TYPE DOORS 


Kinnear Mfg. Co.._New 16-page Bulletin No. 68 
describes galvanized steel sectional overhead-type 
joor that combines durability with operating con 
venience and facilities for glass light sections for all 
types of commercial and industrial service openings 
Gives details, clearance requirements, and available 
accessories 


65 AUTOMATIC CONTROLS 


Mercoid Corp.—A complete line of automatic con 
trols and mercury switches are illustrated and de 
scribed in Mercoid Catalog No. 700. These elec 
trically operated controls cover a wide range of 
applications involving the automatic control of 
pressure, temperature, liquid level, and for lever arm 
mechanical operations. Various types of mercury 
switches are made in numerous circuits 


Continaed on Page $2 
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first 


choice of America’s leading utilities... 


The Redondo Steam Station, like all the other plants of the Southern Cali- 
fornia Edison Company, is known for its modern engineering and efficient 
operation. The management of this leading public utility insists upon efficient 
combustion and steam generation — and they use PEABODY BURNERS to get 
results! The 42 burners in the Redondo Steam Station generate 3,080,000 Ibs. 
of steam per hour and they are only a part of the 387 PEABODY BURNERS used 


| by Southern California Edison Company in their system to generate over 


8,000,000 pounds of steam per hour. For full details on PEABODY BURNERS 
write for Bulletins 803 and 903. 


oui PEA'BODY 


IN PRINCIPAL ENGINEERING CORPORATION 
CITIES ‘ ; 


rp 


NEW YORK N 


PEABODY LIMITED LONDON, S$.W. 15, ENGLAND 
: APRIL, 1951 - 51 





| 70 om BURNERS—HEAVY DUTY 


S.T. Johnson Co.—-Data sheets give performance 
data, specifications, illustrations, and engineering 
drawings on Johnson's heavy-duty industrial oil 
burners and combination oil and gas burners, de 
signed for steam, hot-water, or radiant-heating 
installations in hotels, hospitals, factories, public 
buildings 


71 REPRODUCTION MATERIALS 

FOR ENGINEERING 
Eastman Kodak Co.-—A line of photographic ma 
terials for engineering drawing reproduction is de 
scribed in a new Booklet Modern Drawing and 
Document Reproduction with Kodagraph Repro 
duction Materials Of particular interest to engi 
neers are three direct-to-positive printing room 
light-handling materials Kodagraph Autoposi 
tive Paper, Kodagraph Autopositive Film, and 
Kodagraph Autopositive Cloth, which have 
able applications for making intermediates 


can be exposed with conventional drafting heroes d 
equipment Also described are Kodagraph Contact 
a Paper and Kodagraph Projection Papers, as well as 
The condenser shown above was designed and manufactured by the Heat Transfer Division of Saas titeeel caaadiceuenin Of dealiicn sancee aot 
DOWNINGTOWN IRON WORKS, INC. reproduction depart ments 
Shell, tubes and ends are of Stainless Steel. Water is pumped through the shell and around 
the tubes . . . gos posses through the tubes and is thereby condensed to form a liquid. (Tubes 72 HYDRAULIC PUMPS AND CONTROLS 
have been omitted from four holes so that you may see the serrations into which the tubes are Denison Engineering Co.—New illustrated Bulletin 
expanded.) No. 138 describes the Denison line of HydrOILic 
Many, many units similar to this are made by DOWNINGTOWN for domestic and foreign service. pumps, motors, 4-way valves, relief and sequence 
We of DOWNINGTOWN solicit your inquiry for heavy duty shell and tube equipment fabri- —lieunionibe tee pre tts ae 
cated of Aluminum, Inconel, Nickel, Phosphor Bronze, Copper, Silicon Bronze and various grades trol valve and pilot-operated solenoid control for 
of Carbon Steel. Some of these are welded by Heliarc. DOWNINGTOWN is experienced in preventing spool sticking is included 
building equip with Bimetallic, Finned Tube and impregnated Graphite. 
Design and construction meet requirements of ASME Code or other agency specified by cus- 73 PRESSURE GAGES 
tomer. Equipment of our design is sold on a guaranteed performance basis or we will fabricate Helicoid Gage Div., American Chain & Cable Co. 
to customer's drawings. Modern facilities available for radiographing where required. a . oz ar on 7 on on the Helicon! 
sage is o wress age on 
Write on your letterhead for DOWNINGTOWN literature on shell and tube heat exchangers. movement It is guaranteed accurate to within '¢ 


of 1 per cent of the total dial graduation over the 


DOWNINGTOWN IRON WORKS, INC. DOWNINGTOWN, PA. upper 95 per cent of the 280 deg dial arc This 


means that on a 100-lb dial for example, accuracy is 


STEEL & ALLOY PLATE FABRICATION, HEAT EXCHANGERS guaranteed to within 4 Ib over the entire scale ex 
NEW YORK OFFICE—30 CHURCH STREET cept from 0 to 5 Ib. Cutaway photographs and 


line drawings show the complete line of Helicoid 
Gages 





66 FAciLITIEs AND PRODUCTS 68 MATERIAL-HANDLING TRUCKS 
74 SLITTERS AND SLITTING LINES 


Newport News Shipbuilding & Dry Dock Co.—-40 = ~ 
> . ‘ .—Ne ~atalog N 292 " s 
page Bulletin contains illustrations and informa semnen Corp — Mon Cat pond engplne oo yong Yoder Co.—-Basic information on design, selec 
tion, and operation of slitters and slitting lines; 


tion on the facilities and products other than ship + omod i r f sh Included th 
building of the Newport News company. Steel AnGunE OF & variety OF suapes acluded are the z cyc 
fabrication cubamenile methods sheatenetel facili lift jack’’ system for moving heavy loads at half et bending ros pone Cd pee Fag = 
ties, machine shops, forging, and foundries are fea the cost; trucks to handle products and materials sented in 74-page Catalog. Specifications, capac 
tured in the publication of every description; hampers, instrument tables ity tables, and other data on Yoder standardized 
stretche d yge ‘ . 7 - 
retchers, tray, and oxygen tank trucks series of uncoilers, slitters, recoilers, coil cars, and 


67 INDUCTION HEATING scrap choppers are given 
Ohio Crankshaft Co., Tocco Div. New Catalog 22 69 PILOTED TYPE COUPLINGS 
20 pages, describes the principles, applications, and 
equipment of Tocco induction heating Typical Falk Corp.—Bulletin No. 4115 gives construc 75 PROTECTIVE COATINGS 
#4 induction hardening and heat-treating tion features, dimensions, typical applications Insul-Mastic Corp. of America—Booklet describes 
of Type P Falk Piloted Insul-Mastic protective coatings and methods of 
application that now make available, in one applica 


results « 
and results of induction heating for forming and tables, and specifications 
Steelflax Couplings 


HIGH-SPEED SOLUTIONS TO..... 


forging are given 





GEAR-MOTORS 


That’s why National 
Supply Co.’s Spang- 
Chalfant Div., Ambridge, 
Pa., installed 800 G-E 
gear-motors in seamless 
tube mill. 








One gear-motor for each driving roller eliminates 
excess maintenance costs and hazards of former 
line shafts and separate, unprotected gears. 


On billet-heating operation, 60 compact G-E gear-motors save much-needed space 
formerly taken up by line shafts and gears. Automatic control of the 1-hp gear-motors 
boosted production and turned out better products. 
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tion operation, coverings 10 to 30 times as thick as 
coatings of conventional paint Composition, prop 
erties, and method of application, are included 


76 sTEEL CASTINGS 


Continental Foundry & Machine Co. ‘Twelve basic 
considerations which should govern the selection of 
a supplier of steel castings—and other industrial 
suppliers as well—are reviewed in 32 


new 32-page 
brochure 


77 RECORDING OSCILLOGRAPHS 


Consolidated Engineering Corp. 
Bulletins discuss applications 
features of multichannel recording 
Sample records of actual applications are presented 
along with detailed assembly drawings Technical 
information and response curves of Consolidated 
Galvanometers are included Accessories, associ 
ated equipment, and the Customer Service Plan are 
described 


Two new |2-page 
operations and 
oscillographs 


78 PLUG VALVES 


Kerotest Manufacturing Co. TS.50 
describes a new nonlubricated plug called 
Kerotest General Twin Seal Valve, for operation in 
normal to subzero temperatures, on all types of 
gaseous and volatile liquid service 


Bulletin No 


valve 


79 FAFNIR FLANGETTE 


Fafnir Bearing Co.—6-page Folder describes a com 
plete power Transmission Unit, incorporating a 
Fafnir Wide Inner Ring Ball Bearing, and Self 
Locking Collar. Housings are interchangeable 
steel flanges with inside surfaces matching bearing 
outer ring, thus providing initial self-alignment in 
all directions. Folder carries photos, installation 
instructions, sizes, and load ratings 


80 LusricATION 


The Brooks Oil Co.-New 24-page brochure, com 
memorating the company’s 75th anniversary, com 
bines both technical data and historical information 
about the company. Included in the technical sec 
tion are details on lubricants, such as Leadolene 
Klingfast, and Roll Oil F 


81 STEEL FLOORING AND ARMORING 


Dravo Corp.—-Machinery Div.—Catalog No. 1103 
describes various types of open-steel flooring and 
armoring and discusses different types of Tri-Lok 
open-steel flooring and safety treads. Specifica 
tion data, safe-load tables, installation methods 
and other pertinent information, are included 


82 FLY-ASH COLLECTION 


Research Corp.—Bulletin No FA 

fhat's New in Fly Ash Collection 
problem, particle-size analysis, efficiencies, new de 
velopments, and engineering features of Research 
Corp. electrical precipitators for this service. Con 
tinuous rapping and automatic voltage control 
equipment described 


entitled 
discusses 


NEW Sier-Bath scREW PUMP 
for NMON-LUBRICATING LIQUIDS 


Capacities: 1-700 GPM 


Discharge: 1000 PSI for viscous lievids 
250 PSI for water 


SED to move your non-lubricat- 

ing fluids or semi-fluids, this pow- 
erful new screw pump will give you 
greater dependability, longer life, and 
cost you less to service and maintain. 
For less wear on bearings and: timing 
gears, its rotors are “‘dual-controlled” — 
axially by heavy-duty thrust bearings, 
and radially by precision cut timing 
gears and heavy duty roller bearings. 


To eliminate the possibility of bearing 
strain and rotor misalignment, the gear 
and bearing housings now form an 
integral unit with the pump body. Thus 


Sier-Bath 


GEAR and PUMP CO., Inc. 


External Gear & Bearing 
Bracket Type with 


New 


* x ‘Dual-controlled’’ ROTORS 
* Single- point ALIGNMENT 


they move with the pump body if it is 
slightly displaced during installation, 
or if it expands when handling hot 
liquids. 

Servicing is speeded by the new bracket 
arrangement. The rotor shafts are 
clearly marked for accurate positioning 
of parts, and all parts are automatically 
positioned by shoulders and locknuts. 
Direct-connected up to 1800 RPM. 
Available in horizontal or vertical con- 
struction, corrosion resistant alloys. 
Special bodies, stuffing boxes and bear- 
ings for high temperature applications. 


WRITE FOR FURTHER INFORMATION 


9270 HUDSON BLVD. 
N. BERGEN, N. J. 


Founded 1905 Members A.G.M.A. 








83 GEARS, ETC. 


Boston Gear Works—Catalog No. 55 gives com 
plete information and prices on over 4500 stock 
items including spur, miter, bevel, helical, and 
worm gears, roller chains, sprockets, ball bearings 
pillow blocks, couplings, pulleys, speed reducers 
ratiomotors, and oil-impregnated porous bronze 
bearings. It provides engineering data, formulas 
horsepower rating charts, reference tables, and selec 
tion charts for figuring the correct power drive and 
selecting the proper equipment for virtually every 
mechanical power transmission 


84 lL BURNERS 
Engineer Co.—New Bulletin OB-PC describes wide 


range mechanical or steam-atomizing-type oil 
atomizers for all types of pulverized coal; gas or oil< 
burning air registers; and fuel-oil pumping and 
heating-unit systems 


85 REDUCING VALVES 


Golden-Anderson Valve Specialty Co.--Bulletin 
No. W-3 features general arrangement of the 
Golden-Anderson cushioned water-pressure reduc- 
ing valve and the reducing pilot valve, with a de- 
tailed list of parts. Installation, operation, adjust- 
ment, servicing, and specifications are fully de- 
scribed. ‘Tables give general dimensions, approxi- 
mate shipping weights, and general list of materials 


Continued on Page 54 


LOW-SPEED PROBLEMS——G-E GEAR-MOTORS 


Automatic operation reduced labor costs. Dependability of 
G-E gear-motors lessened breakdowns. Standardization of 


motors minimized stocking of spare parts. 


MEcHANICAL ENGINEERING 


- uy 
075 NS eres 
a. | 


ail 


As a result, National Supply has in- 
stalled more than 800 G-E gear- 
motors for their low-speed drives. 





If you have G-E gear-motors 
presently installed in your 
plant, you already know 
their many advantages. If 
not, we'd like to show you 
their possibilities. For more 
information on G-E GEAR- 
MOTORS, available from 1 
to 200 hp, write for bulletin 
GEA-1437 to: Section C755-6, 
General Electric Company, 
Schenectady 5, New York. 


GENERAL @@ ELECTRIC 
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STANDARD APPLICATIONS FOR 
CHIKSAN AIRCRAFT SWIVEL JOINTS 
FUEL DUMP CHUTES * WING FOLD « 
FLIGHT CONTROL © OXYGEN LINES 
* HYDRAULIC LINES, LANDING GEAR 
* FUEL AND OlL TANK SWING INTAKES 





No need to waste precious time... and. 
money... on design, mock-up and testing to, - 
develop Swivel Joints for your flexible lines. 
CHIKSAN Ball-Bearing Swivel Joints are 
proved now for all kinds of applications. 
With CHIKSAN Swivel Joints, you can 
build flexible lines with all-metal tubing 
which permit tight bends and fit into limited 
space... lines which permit unlimited flexi- 
bility without drag or sag...lines which 
assure maximum safety and dependability 
under pressures to 3,000 psi. (to 15,000 psi. 
on industrial applications). 
CHIKSAN performance is proved by the 
continued acceptance of leading Aircraft and 
Industrial manufacturers for applications in Typical CHIKSAN installation 
civilian and military equipment for use on on hydraulic lines for aircraft 
land, on the sea and in the air. landing gear. 


¢ Type Swivel Joints —for pressures from 125 psi 
Og b) High Temperoture Swivel Joints for 
temperatures to 500° F wor ressures to 700 psi 
Rotating nts for 150-It e brine, etc. For hot 
Sanitary Swivel 

ries, etc. fe) 

For oir 


2 


; f 
WRITE FOR CATALOG NO. 50-AH “ Brake line installation on 


torque link in aircraft brake 
Representatives in Principal Cities system. 


CHIKSAN COMPANY ano sussipiary Companies 

NEWARK 2, N.J. BREA, CALIFORNIA CHICAGO 3, ILL. 

CHIKSAN EXPORT COMPANY, 155 WASHINGTON ST., NEWARK, N. J. 
WELL EQUIPMENT MFG. CORP., HOUSTON 1, TEXAS 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 
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86 ELECTRICAL MACHINERY 


Fairbanks, Morse & Co. - Bulletin EIOOH, “Cate 

chism of Electrical Machinery presents the most 
important theoretical and practical features of com 
mon types of direct-current and alternating-current 
motors, generators, and control equipment In 
tended for those who are not familiar with electrical 
phenomena or terminology The text is illustrated 
with Fairbanks-Morse machinery, and in some 
cases the details of these machines are discussed 


87 METALLIC BELLOWS 
Chicago Metal Hose Corp. Catalog CMH-113 


gives a complete range of sizes and metals of Flexon 
bellows They are manufactured of brass, stainless 
steel, bronze, monel, and inconel in single and 
multiple-ply construction, and in various lengths 
dependent upon the application requirements 
They are specially suited for control devices and 
instrumentation; such as regulators, valves, steam 
traps, shaft seals, expansion connections, and flexible 
connectors for misalignment 


88 KEY TO REMOTE CONTROL 


Automotive & Aircraft Div., American Chain & 
Cable Co.— Booklet “The Key to Remote Con 
trol Tru-Lay Push-Pull Controls Built as 
precise machine parts for handling push or pull 
loads from 30 to 1000 Ib. Quality controls of long 
life. Operative in extreme low temperatures as 
well as normal temperatures. Standard parts 
available for making most installations with the ex 
ception of length which can be varied Suitable for 
use in extreme long lengths 


89 FLEXIBLE SHAFT POWER DRIVES 


Elliott Mfg. Co. Folder No. 200, describes applica 
tions of flexible shafts for power drives and heavy 

duty power drives It gives factors which deter 
mine specifications and primary requirements in 
engineering flexible shaft power drives Informa 
tion required by Elliott Engineering Service in 
offering solutions to power transmission problem 

without cost or obligation, is listed 


90 mETALLURGY 


Molybdenum Corp. of America—Timely informa 
tion on alloying materials is given in separate pieces 
devoted to Molybdenum Wrought Steels, Molyb 
denum Cast Steels, Molybdenum Cast Irons, and 
to Tungsten in steel manufacture. Compositions 
procedures, and data on results are given 
general catalog includes the metallurgical uses of 
Boron 


91 FLUID POWER EQUIPMENT 


Oilgear Co.—-New 8-page Bulletin 10051-A illus 
trates and describes complete line of fluid power 
pumps motors, transmissions, cylinders and 
valves. It features a new line of small constant 
and variable delivery pumps, a new line of axial pis 
ton motors, an improved line of standard cylinders 
for pressures up to 1500 psi, and a new line of heavy 
duty cylinders for pressures up to 3000 psi It 
introduces standard line of pilot and directional 
control valves, relief and foot valves, surge ( pre-fill 
valves, combination valves, differential valves, and 
auxiliary fluid equipment for pressures up to 3000 
psi 


92 PIPE CEMENT LINING 


Centriline Corp.— Booklet describes the method for 
placing a thin cement mortar lining on the inside 
surface of pipes in place Typical installations and 
results which can be expected in pipes reconditioned 
after many years of use with a misimum interrup 
tion of service, are given 


93 WEIGHING AND COUNTING SCALES 


Toledo Scale Co.—Brochure of 36 pages shows a 
wide range of applications of modern weighing 
counting, and force-measuring equipment also 
presents historical background on development of 
modern scales and balances. Published in connec 
tion with 50th Anniversary of Toledo Scale Co 


94 MATERIALS-HANDLING EQUIPMENT 


Clark Equipment Co., Industrial Truck Div. New 
Condensed Catalog of materials-handling machines 
and attachments provides basic specifications for 
all models of Clark fork-lift trucks, industrial tow 
ing tractors, Trucktractors and special handling 
attachments Information includes capacity 
dimensions, center of gravity, turning radius, lift 
heights, etc for both electric and gas-powered 
models 

95 suRFACE ROUGHNESS MEASUREMENT 
Physicists Research Co.—-Catalog of profilometer 
equipment for measuring the roughness of prac 


tically all machined, ground, and finished surfaces 
directly in microinches rms. Includes description 
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ENGINEERING 
as a 


CAREER 


A MESSAGE TO YOUNG 
MEN, TEACHERS AND 
PARENTS 


This pamphlet has been prepared 
as an educational guide, in order 
to give something of an introduc- 
tory insight into the profession of 
engineering. It is dedicated to the 
coming generation of engineers 
and to the constructive contribu- 
tions which they will make to the 
life and culture of mankind. Con- 
tents of the booklet have been 
divided into three main parts: The 
Scope of Engineering; Principal 
Branches of Engineering; and Ref 
erences to Vocational Guidance 
Literature 


PRICE $0.15 
($10.00 per 100) 


ORDER NOW 
USING THE COUPON BELOW 


Engineers’ Council for 
Professional Development 
29 West 39th Street 
New York 18, N.Y. 


Please forward a copy of “Engineering as 
a Career.” Payment is enclosed. 


ADDRESS 


ME-4-§1 
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of profilometer operating features from the shop 
man's viewpoint, plus illustrations, description, and 
specifications for each item of standard equipment 


96 NEW COPES PERFORMANCE REPORT 


Continental Foundry & Machine Co., Northern 
Equipment Div.—New Bulletin No. 489, 16 pages 
describes Copes multielement feedwater control 
including balanced flow at Plant Yates and Atkin 
son, and air-operated Flowmatic at Arkwright, all of 
Georgia Power Company. Included are boiler 
drawings, performance charts, and significant data 
about each plant 


97 SELF-ALIGNING COUPLINGS 


Koppers Co., Inc.—-Fast’s Coupling Dept.—Six 

page folder on Fast's self-aligning couplings gives 
graphic illustrations of principles and features of 
these couplings; table of utility factors for various 
kinds of connected machines; and tables of ratings 
for standard forged-steel couplings and heavy-duty 

type couplings 


98 WATER CONDITIONING 


Permutit Co.—Mixed Bed Demineralizer Booklet 
No. 3591 describes the operation, states advantages 
and suggests when this type of unit should be used 
Unit delivers “‘Conductivity Water total elec 
trolytes less than 0.5 ppm and silica below 0 | ppm 


99 COPPER AND COPPER ALLOY 
SPECIFICATIONS INDEX 

American Brass Co.—The first edition of this Index 
published 2 years ago, and the 1949 edition, were 
extremely well received by thousands of men in the 
metal-working field Many more thousands are 
doubtless unaware of its existence. It is, of course 
the only compilation of its kind 


100 wood SLAT ROLLING DOOR 


Kinnear Mfg. Co.— Bulletin No. 37-A presents ideal 
substitute for metal rolling doors in case defense 
demands make steel, aluminum, etc., unavailable 
Used for years on roundhouses and in chemical 
atmospheres, and during last war, the door oper 
ates on same principle of efficiency as steel rolling 
doors Built in any practical size for any type of 
commercial or industrial service opening 


101 CATHODE-RAY OSCILLOGRAPHY 


Allen B. Du Mont Laboratories, Inc., Instrument 
Div. Cathode-Ray Equipment illustrates and 
describes a wide choice of instruments for an 
even wider range of applications. Detailed de 
scriptions and specifications. Also auxiliary in- 
struments and accessories, as well as industrial-type 
cathode-ray tubes, including a detailed chart of 
characteristics 


102 om suRNeRs 


Ray Oil Burner Co.—-New 16-page catalog gives 
complete listing, with illustrations, of the com 
pany’s oil-burner products including: Fully auto 
matic horizontal rotary type; steam-turbine-driven 
type combination gas-oil type semiautomatic 
type, and pressure-atomizing type Booklet also 
features unique selector chart, plus listing of speci 
fications and capacities 


103 visRATORY MATERIALS 

HANDLING EQUIPMENT 
Syntron Co.-—-Catalog No. 512, 44-pages, illus 
trates and describes complete line of equipment, 
including bin vibrators, vibratory feeders, weighing 
and batching feeders, long conveyors, shaft seals 
and power tools 


104 REDUCING VALVES, PRESSURE AND 
LEVEL CONTROLS, ETC. 

Leslie Co.— Bulletin No. 502 describes and illus 
trates design, construction, and general operating 
features of Leslie reducing valves, pump governors 
pressure controls, level controls, and temperature 
regulators and controllers Interchangeability of 
Leslie ps stressed Examples of selection 
problems ¢ 4 lutions are given. Selection 
charts for choosing best class and type of regulator 
are included 


105 ROLLER CHAINS AND SPROCKETS 


Diamond Chain Co., Inc.— \ new 112-page engineer 
ing Catalog No. 649 contéining complete informa 
tion on roller chains and sprockets for industrial 
power transmission is offered Engineering infor 
mation relative to the application of roller chain 
drives is presented 


106 POWERED HAND TRUCKS 
Clark Equipment Co., Industrial Truck Div.—_New 


powered hand trucks, electric and gas-powered 


Continued on Page 56 


SELF-LUBRICATING 
EXTREMELY DURABLE 
CONSTANT CO-EFFICIENT 
OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 


GRAPHITE METALLIZING 
CORPORATION 


1058 NEPPERHAN AVENUE, YONKERS 3. NEW YORK 
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Helicoid Gages 


This Vacuum Gage is an example 
of the extra value at no extra cost 
in all Heticorp Gaces. 


Note: 


1. Dial in inches of mercury vacuum, reading counter- 
clockwise, to denote negative pressure and prevent 
confusion with a 30 lb. pressure gage. 


2. Even if subjected to 30 lb. pressure, no harm will result 
because the Helicoid cam releases from the roller on the 
pressure side. Other vacuum gages are damaged by pressure. 

3. Subdivisions in graduated steps of 0.2 inches for ease 
in reading scale. 

4. Hairline Pointer adjuster to correct zero setting for 
changes in barometric pressure. 

5. Guaranteed accuracy to within 0.15”. 

6. The new square flush case. Another Helicoid “first.” 


HELICOID 
ae. 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, INC. 
Bridgeport 2, Connecticut 
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with motors mounted in the drive wheel, are de 
scribed in a Clark booklet The gas-powered 
model employs a hydraulic drive, with engine 
power transmitted through a variable displacement 
hydraulic pump to a constant displacement hy- 
draulic motor 


107 COMPRESSOR VALVES, PLATES, DISCS 


J. H. H. Voss Co., Inc.—Literature describes Voss 
valves and Voss plates and discs which are applic 
able to any make, size, and type of air, ammonia, or 
gas compressors, including all the different re 
frigerating media; air, hydrogen, oxygen, gas, and 
corrosive media in vacuum-pump application 
Available to manufacturers of new machinery as 
well as to users for replacements. Voss valves and 
valve plates are designed for each individual job 
and made on special machinery from the alloy or 
stainless steel best suited to the conditions under 
which they are to operate 


108 axiaL-FLOw FANS 


Aerovent Fan Co.—-lIth Edition Catalog describes 
Aerovent ‘‘Macheta”’ axial-flow exhaust and ventila 
tion, 9 to 144-in. direct-connected, belted, ex 
tended shaft, mancooler, pulley, duct, and belted- 
duct fans 


109 spreADER STOKERS 


Detroit Stoker Co.— Bulletin No. 80 describes im 
proved-type spreader stoker, having a forward 
moving grate that slowly and continuously dis 
charges ash at front Has uniform fuel distribu 
tion, high burning rates, and burns all grades of 
bituminous coal or lignite, wood, and refuse. Ther 
mal efficiency is exceptionally high—either with 
steady or fluctuating loads 


110 sk equipment 


Schutte & Koerting Co. New products list Folder 
entitled “Index of SK Equipment and Descriptive 
Bulletins,”’ lists SK products according to applica 
tion and alphabetically, together with the numbered 
descriptive bulletin pertaining to each product 


111 HIGH-SPEED MOTION PICTURE CAMERAS 


Wollensak Optical Co., Industrial & Technical 

iv._-Catalog contains information, specifications 
and applications of the 8-, 16-, and 35-mm Fastaz 
High-Speed Motion Picture Cameras These 
cameras make motion studies of mechanical elec 
trical, physical, and anatomical reflexes and vibra 
tions. Permit taking pictures up to 14,000 frames 
a sec 


112 HYDROSTATIC TUBE AND PIPE TESTING 
MACHINES 

Hydropress, Inc.—Folder describes Hydrostatic 
Tube and Pipe Testing and Expanding Machines 
Modern design is reflected in semiautomatic one 
man operation and high production Built in one 
head, multihead, or rotary type for test pressures as 
high as 10,000 psi 


113 stRAIN MEASUREMENT 


Hathaway Instrument Co t-page Catalog Leaflet 
entitled “‘Dynamic Strain Analysis—General Con 
siderations" outlines the elements necessary for a 
complete dynamic strain analysis laboratory and de 
scribes briefly strain gages, five types of strain-gage 
amplifiers for dynamic work, and eight types of 
oscillographs suitable for recording 6 to 24 records 
simultaneously and covering a frequency response 
range from zero or static to 50,000 cps Hico 
3-00 


114 THERMOSTATS 


Fenwal, Inc.—Catalog on unique Thermoswitch* 
Heat Control, a precision thermostat having out 
standing advantages of instant response, high accu 
racy, wide range, rugged construction and ease of 
installation Catalog describes wide application 
and gives full engineering details, and shows how 
Thermoswitch unit can often replace expensive 
control instruments *Reg. U.S. Pat. Off 


115 New INSTRUMENT VALVES 


Edward Vaives, Inc.—New Bulletin No. 491 pro 
viding information on the new drop-forged steel 
Edward instrument valves for meter, gage, instru 
ment, and other small lines. These new valves have 
a rating of 6000 Ib WOG at 100 F or 1500 Ib sp at 
1000 F Bulletin contains dimensions, weights 
prices, and operating data 


116 steet PLATE PRODUCTION 


Posey Iron Works, Inc.—I!lustrated bulletin gives 
comprehensive description of Posey production 
facilities. Specific plant acreage is given and new 
machinery is shown. Products are also shown 
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117 FLexiBte, swivel, swinG, AND 
REVOLVING BALL JOINTS 

Barco Mfg. Co.—For piping and line conveying 
Steam, oil, air, gasoline, water, chemicals, including 
corrosive acids and alkalis, and other fluids or 
gases. Types for pressures up to 750 psi, steam 
and 6000 psi hydraulic Complete range of sizes 
Catalogs No. 215. ‘Flexible Ball Joints”; No. 265 
Rotary Swivel Joints”; No. 400 “Barco Swing 
Joints”; No, 300 “Revolving Joints.” 


118 INDUSTRIAL CLUTCHES 


Hilliard Corp.—New Bulletin No. MP 4 on indus 
trial clutches is a condensed, factual information 
sheet Bulletin includes information on Hilliard 
vert-running, single-revolution, and both light and 
tandard series of the slip clutch Explanatory copy 
and diagrams outline specifications Especially 
valuable for designers. Includes list of representa 
tives 


119 super REFRACTORIES 


Carborundum Co. “Super Refractories for 
Boiler Furnaces,” gives desc ription of product prop 
erties, how they are put to work in various fur 
naces, and the benefits they provide Many setting 
ind application drawings, tables, and charts of 
pecial interest to boiler operators in both utility 
ind industrial plants are included 


120 soier-wATER COLUMNS 


Reliance Gauge Column Co.—New Bulletin No 516 
describes boiler-water columns and gage equipment 
uch as the original ‘‘alarm” water columns, remote 
reading water-level gage liquid-level alarms, il 
lumination equipment, gage valves gage cocks 
etc 


121 METAL TURNINGS CRUSHERS 


American Pulverizer Co.— Bulletin discusses value 

crushed turnings in oil reclamation and scrap 
sale. Shows how to convert long metal turnings 
from a problem to a profit. Describes features de 
ign, and construction of American crushers. Also 
lists approximate capacities, speeds, and power 
l'ypical installations are shown 


122 optical COMPARATOR 


National Tool Co.—Folder describes precision op- 
tical measuring instrument for fast, accurate in- 
spection of small parts Measurements are ac- 
complished through a combination of a high-pre- 
cision, 6-power magnifying lens and an engraved 
pattern or reticle 


123 prop ForGINGS 


Drop Forging Association—* Metal Qualit y—Hot 
Working Improves the Properties of Metal,” a 64 
page booklet recently revised and issued by the 
Technical Committee, Drop Forging Association 
for design engineers, metallurgists, and production 
management executives, explains how hot-working 
improves metal quality. The text describes forg 
ing-quality steel and details of the various methods 
of forging. Check lists of the advantages obtained 
by use of forgings, economic benefits are included 


124 BLow-THRU MULTITHERM UNITS 


Clarage Fan Co.—Bulletin No. 1310. Air-condi 
tioning units equipped with Zone Control main 
taining different temperatures and different humidi 
ties in various parts of a building. Each zone in 
dividually controlled. Zone Control compensates 
for differences in solar radiation exposure, wind 
velocity, and varying internal loads 


125 water TuBe BOILERS 


Babcock & Wilcox Co.—Bulletin No. G-70 de 
scribes the Integral Furnace Boiler, Type FJ, a 
completely water-cooled unit for power, process, 
and heating services requiring from 30,000 to 
70,000 Ib of steam per hr at pressures up to 800 psi 
Design, construction installation and operation de 
tails are discussed and illustrated 


126 space HEATERS 


Dravo Corp.—Bulletin No. 526 describes Dravo 
‘Counterflo”’ direct-fired space heaters in a range of 
gas- or oil-fired models with outputs from 400,000 to 
2,000,000 Btu per hr. A comparison chart shows 
that steel requirements for these heating systems 
can be reduced 50 to 70 per cent through the use of 
direct-fired warm air heaters 


Continued on Page 58 





Gain More 
Power Advantage 








for Your 





3 to 6 hp. Units... 








Presented here are a few of the basic facts why Wis- 
consin Heavy-Duty Air-Cooled Engines offer important 
advantages to the designing engineer, equipment man- 


ufacturer and the ultimate user: 


1. Rotary type high tension magneto, with i 
. Operates as 
an entirely independent unit that can be serviced or 


coupling, mounted on outside of engine . 


replaced in a few minutes. 


2. Self-cleaning tapered roller bearings at both ends of 
will withstand side-pull or end-thrust 


the crankshaft . . . 
without danger to bearings. 


3. Maximum torque at usable speeds . . . most desir- 
able on equipment that really has to ge to work, 


Our Engineering Department will be glad to co-operate 
with you in adapting Wisconsin Engines to your require- 


ments. Write for detailed data. 


Most ft 
H.R HOURS 


= - World's Largest Builders of He ivy-Duty 
° J? i 


JKEE 


WA 


Is 4 
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Condensed Specifications 
4-Cycle Single Cylinder 

i Model Model 
Engines sa dan 





2/4" 
2%," 


2%,” 
” 
% 


Bore. 

Stroke. 

Piston Displ. 
(Cu. In.) 13.5 

HORSEPOWER 

1800 R.P.M. - 

2200 R.P.M. 

2600 R.P.M... 

3000 R.P.M. 

3600 R.P.M. WW. . 

No. of Piston Rings 

Fuel Tank Cap. 

Weight, Ibs 

Standard Engine 





: oe WISCONSIN MOTOR CORPORATION 


Air-Cooled Engines 


46 WISCONSIN 


FACTS! 


HELPFUL 
HINTS 
ON INCREASING 
BROACH LIFE 


Page C-4 
OILS FOR BROACHING 


Heavy Demand on Cutting Fluid P 
i ; deman 

Broaching places a great 

= the cutting fluid due to the 

large amount of metal being re- 

moved and the necessity for maxt- 

mum broach life and finish. 


Stuart's THREDKUT and related 
products, due to their high effec- 
tive sulphur content, have been 
outstanding for the most severe 
broaching work. Active or effec- 
tive sulphur in an oil serves as - 
anti-weld agent preventing meta 
seizure, welding and scuffing. 


Slow Speed Broaching 

For unusually slow speed broach- 
ing of ferrous materials 4 4 often 
desirable to use oils of heavier 
viscosity (such as Teese 
#25) that will not drain off o 
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the broach and the work before it 
has completed its mission. 


Good Rule of Thumb 

When excessive front clearance 
i is observed on the cutting 
pr of the broach, DECREASE 
active sulphur in the oil by dilut- 
ing with paraffin oil or other 
blending oils. When poor i 
occurs due to pick-up and weld- 
ing, apply Stuart's THREDKUT 
or THREDKUT #99 straight. 


Use of Water-Mix Cutting Fluids 
On some flat surface broaching 
and on round hole work it is often 
desirable to use a water-mix Cut 
ting fluid of top quality. Stuart's 
SOLVOL, a heavy duty “soluble 
oil, is widely recommended. 





“With their regular oil they only 
broached 12 pieces when the 
broach wore badly and bugged. 
This is a 4140, 240-270 Brinell 
forged gear blank with a 1” hole 
and 1/4,” deep keyway to broach 
at one pass with a combination 
broach, 1’ for the —e first, 
followed by 2’ for the keyway. 
“They put in THREDKUT #99 
and the broach was still in good 
condition after running 1500 
pieces.” WRITE FOR LITERA- 
TURE and ask to have a D. A. 
Stuart representative call. 


Stuart Dil °° 


S. Troy Street, Chicago 23, Illinois 


Aprit, 1951 - 57 








ylinders are Good Cylinder 


Ledeen Cylinders are Good C 


+ Ledeen Cylinders are Good Cylinders «+ 


Ledeen Cylinders are Good Cylinders 


Tadleon cylinders 


improve the job 


CYLINDER CONTROLS 
PLUG VALVE FOR 
AUTOMATIC BATCHING 


Continuous, accurate batching of 
asphalt mixture from a weighing ma- 
chine, by automatic remote control, is 
the result of this application of Ledeen 
cylinders. 

A 2” diam. x 12” stroke Ledeen Heavy 
Duty air cylinder, using 100 P.S.1. line 
pressure, operates a 14" diam steam 
jacketed plug valve. Valve , 
controls flow of asphalt- 
mix from weighing 
machine to mixer 

Manual operation is 
completely eliminated 
Batching and mix- 

ing is improved 


Standard 
Ledeen cylinders 
and mounting 
attachments ore 
available from 
distributors’ 
stock in major 
cities. Special 
cylinders on 
order 


There are 

Ledeen 

Medium Duty, 
Heavy Duty 

and Super Duty 
cylinders for air, oil 


Write for 
New 
Bulletin 


or water operation 

ready to help you, 
wherever you have to 
push or pull « lift or 
lower © press or squeeze * 
tilt or turn * open or close 


127 sPREADER STOKERS 


Detroit Stoker Co.— Bulletin No. 890 describes a 
spreader stoker having overthrow rotors that pro 
vide exceptionally uniform fuel distribution. Avail- 
able with stationary, hand-dumping, and power 
dumping grates. Many sizes assure efficient appli 
cation to all types of boilers and steam generators 
Burns all grades of bituminous coal, lignite, and 
various kinds of wood, and other refuse 


128 Breech LOCK VALVES 


Lunkenheimer Co.—New Circular No -12-48 
describes Lunkenheimer's exclusively designed and 
patented breech-lock seal-welded-bonnet cast-steel 
valves 


129 micarta 

Westinghouse Electric Corp.—Booklet No. B 
3184-D, “The Industrial Plastic Data Book,’’ ex 
plains fully how micarta is used—and why. Grade 
selection tables, sizes and shapes, mechanical and 
electrical tube properties, physical proterties, and 
other performance and working information are 
given 


130 worm GEAR SPEED REDUCERS 


D. O. James Gear Mfg. Co.—Current 8-page il- 
lustrated Catalog No. 45-C containing valuable in 
formative engineering data and prices on single and 
double worm gear reducers Type “S" or Single 
Reduction comes in 24 sizes, in ratio ranges of 5.66: | 
to 100:1 and from .04 to 15 horse-power. Double 
worm gear reducers are available in 10 sizes with 
ratio ranges of 87:1 to 10,000:1 and from 106 in 
lj to 3480 in-lb output torque. Stock sizes, avail 
able for immediate shipment, are plainly indicated 


131 water TUBE BOILERS 


Springfield Boiler Co.—Illustrated technical 
Bulletin describes 2-drum bent-tube steam genera 
tors, sectional header straight-tube boilers, and 
standardized Type M boilers produced by this com 
pany Bulletin also presents reports on boiler in 
stallations, power cost reducing programs, and de 
scribes Springfield design and construction fea 
tures 


132 sTEEL PLATE CONSTRUCTION 


Tippett & Wood — Literature covers design and fabri 
cation of steel plate work required for power 
plants Included are steel stacks, breechings 
ducts, coal bins, ash bins, boiler casings, storage 
tanks, pontoons, water towers, standpipes, etc 


133 GRAPHITE PRODUCTS 

Joseph Dixon Crucible Co.-A 23-page booklet 
contains data on the history, sources of supply 
characteristics of various graphites, specific prop 
erties, recommendations for the selection of the 
best-suited graphite for a particular requirement 
and general information about products made from 
or with natural graphite 


134 ASH SLUICING SYSTEMS 


United Conveyor Corp.—-Bulletin No. 2S 50 on 
Ash Sluicing Systems, features the latest develop- 
ments on hydraulic transportation of ashes, fly 
ashes, and soot with Jetpulsion pump, which 
eliminates entirely the use of mechanical ash 
pumps 


135 PREFABRICATED PIPING 

Western Piping Supply Div., The Lummus Co. 
Bulletin WP-1 pictures and describes the complete 
engineering and fabricating facilities available for 
producing all types of pressure piping subassemblies 
in carbon steel and all alloys, to meet every require 
ment of industry. Covered are all of the Divi 
sion's products pipe bends, coils, headers, mani 
folds, Vanstone piping, power piping, process piping, 
and welded assemblies 


136 KEYWAY BROACH KIT 

du Mont Corp.—-New Bulletin on “Minute Man 
Keyway Broach Kits manufactured by The du 
Mont Corporation, gives complete range of sizes 
and prices and describes operation of kit to cut 
keyways by hand in one minute in gears, milling 
cutters, pulley hubs, couplings, etc Kits are 
available in sizes to cut keyways from eto lin 
wide in bore diameters from to 3 in. by «-in 
steps 


137 PRECIPITATING SOFTENER AND 
COAGULATOR 

Worthington Pump & Machinery Corp.—_New Bu! 
letin W-212-B6 describes Type CM precipitating 
softener and coagulator, in which energy for floc 
preparation is mechanical. Bulletin describes the 
flow circuit, diagrams the flow, and answers nine 
questions in system appraisal. Chemical feeders, 
dual-purpose pump and chemical proportioning 
system are pictured and described 


a 


138 pire LINE STRAINERS 


J. A. Zurn Mfg. Co.—Pipe Line Data Strainer Man 
ual No. 950, contains an engineering study of Du 
plex, Sinlex, and **Y"’ type pipeline strainers 


139 CAST-IRON PULLEYS 


W. A. Jones Foundry & Machine Co.—-Catalog No 
83, shows standard as well as special pulleys, con 
tains engineering data to help you with your design 
problems and complete price information on all 
types of standard pulleys 


140 spRAYING NOZZLES 


Spraying Systems Co.—30-page Catalog No. 22 
lists hundreds of nozzles in tabular form to ex 
actly meet requirements for aerating, air condition 
ing, chemical and metal processing, water cooling 
aggregate washing, spray drying, descaling, cooling 
towers, condensers, spray ponds, etc. Gives spray 
characteristics, construction materials, liquids 
sprayed, impact, use recommendations, sizes, pres 
sures, capacities, and dimensions 


141 sprEADER STOKERS 


Westinghouse Electric Corp. Booklet No B-4553 
describes ideal firing equipment for capacities rang 
ing from 50,000 Ib of steam per hr to upwards of 
350,000 Ib per hr Outstanding features of 
spreader-type firing are explained Accurate con 
trol of fuel feed and distribution is made possible 
by use of unit hydraulic drive plus correct balance 
of primary and secondary air supply Designed 
and built for severe continuous service 


> 


142 RusseR AND PLASTICS CALENDERS 


Farrel-Birmingham Co., Inc.—New Bulletin No 
174, describes latest improvements in calender de 
sign and gives general construction specifications 
Diagrams show roll arrangements for various ap 
plications Photographs illustrate numerous types 
of calenders Also included are parts lists and 
drawings for three-roll and four-roll calenders; and 
details of the latest Z-type calenders 


143 moToR BASE 


Lovejoy Flexible Coupling Co.— Illustrated catalog 
sheet on new tilting motor base for fractional hp 
motors, gives full description and specifications for 
low-priced adjustable motor base Besides its use 
with variable-speed pulleys, it also acts as a belt 
tightener 


144 CHAINS AND SPROCKETS 


Jeffrey Mfg. Co.—New Catalog No. A418 covers 
chains and sprockets for both new and replacement 
service on elevating and conveying equipment, and 
for drives Twenty-two types of malleable, steel 
and alloy chains as well as many types designed for 
special requirements—with particular emphasis 
to drive chains 


145 curmine Fiuips 


D. A. Stuart Oil Co.—A reliable guide to better 
machining through proper selection and application 
of cutting fluids is offered Contains handy chart 
which aids in selecting cutting fluids for various 
metal-working operations Two articles—"‘Mech 
anisms of Metal Cutting’ and “Chemistry of 
Cutting Fluids” will help the shop man to better 
understand cutting-fluid functions and enable him 
to obtain more efficient operation 


146 METAL BENDING 


O’Neil-Irwin Mfg. Co.—-New 32-page bending 
manual contains information on a wide variety of 
forming operations The bending of tubing, angle 
channel, extrusions as well as lid materials is 
graphically illustrated Detailed prints show the 
exact manner in which any rotary-type bending 
machine can be tooled for precision bending. The 
manual outlines the recommended steps in de 
signing parts to be formed, choice of materials, and 
selection of bending equipment 


147 air FILTER GAGES 


Ellison [raft Gage Co.— Bulletin No. 114 describes 
function and application of inclined gages and Bell 
type dial gages for indicating air-flow resistance 
through air filters on ducts. Sketches show how to 
mount gages on ducts Inclined gages have large 
brass oil chamber; extreme accuracy 


148 speeD REDUCERS 


Westinghouse Electric Corp. Bulletin SM 5336 
shows graphically what to look for in speed re 
ducers. Included are horizontal parallel shaft units 
vertical shaft units, and special units All feature 
a strong tight case, taper roller bearings, provisions 
for ample lubrication, screw action of single helical 
gears, and many other design characteristics that 
provide long trouble-free performance 
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149 coppeR AND COPPER ALLOYS 


Revere Copper and Brass, Inc.— Booklet contains 
complete technical data on all leading Revere 
alloys. It includes material on coppers, brasses 
bronze alloys, nickel alloys, manufactured forms, 
aluminum products, welded steel tube, lockseam 
tube, welding techniques, and a condensed list of 
products 


150 HOT-WATER HEATERS 


Patterson-Kelley Co., Inc.—Catalog No. 202 
describes 2-, 4-, and 6-pass shell and U-tube water 
heaters and condensate coolers with data on how 
to select the type and size for a given installation 
Capacity tables for varying water temperatures 
and steam pressures are included 


151 turso pumps 


J. S. Coffin, Jr., Co.—New Bulletin ‘‘S” illustrates 
compact centrifugal pumps with integral steam 
turbines; lists services, maximum ratings, and 
data fur proposal; shows how destructive casing 
erosion-corrosion and interstage leakage are avoided ; 
describes governing gear which reduces and restores 
speed with loss and recovery of suction, with wide 
range sensitive constant, pressure control 


152 POWER PLANT EQUIPMENT 


Jeffrey Mfg. Co.—Catalog No. 778-A contains 50 
pages of useful information on coal and ash-han 
dling machinery for power plants and boiler houses. 
Ihe bulletin covers silo storage systems, bucket 
elevators, conveyors of all kinds, skip hoists, weigh 
larries, track hoppers, feeders, crushers, etc 


153 PRESSURE REGULATORS 


Chaplin-Fulton Manufacturing Co.—Bulletin 46 
describes Model 46 pressure regulator. Two new 
features are used in this design: The O-Ring to 
replace the stuffing box, and the ‘‘Dynaknob"’ to 
improve the degree of accuracy in outlet pressure 
control 


154 FRACTIONAL HORSEPOWER GEARS 


Gear Specialties, Inc.—6-page Bulletin illustrates 
and describes complete facilities together with 
different types and applications of G.S. small gears 
from 12 to 96 diametrial pitch. Handy Diametrial 
Pitch and Circular Pitch charts included 


155 BEARING SELECTION 

W. A. Jones Foundry & Machine Co.-—Catalog 
No. 88, a 24-page bulletin on “Timken Equipped 
Pillow Blocks” and a new line of “‘Timken Equipped 
Protected Screw Take-ups,"’ contains many illus 


= 


present problem 


of interest to you. 


Read the various items listed 


trations and good engineering information on the 
rating and selecting of bearings. 


156 instTRUMENTS—RECORDERS 


Brush Development Co.— Brush Recording Analyz- 
ers provide immediately usable, permanent records 
of data on special problems: electrical, mechanical, 
acoustical. New Bulletin describes Recording 
Analyzers applicable to studies of d-c or a-c volt- 
ages or currents, strains, displacements, light in- 
tensities, temperatures, other static or dynamic 
conditions; oscillographs, amplifiers, instrument 
accessories, acoustical instruments, 


157 ELEVATOR PLANTS 


Charles W. Lerch & Assoc.—‘Cost of Errors In 
Elevator Plants” is a new booklet for all building 
owners, managers, and administrators—especially 
those who operate office buildings, hospitals, lofts, 
apart ments, and hotels 


158 sTEAM AND LIQUID CONTROL 
EQUIPMENT 

O. C. Keckley Co.—Catalog No. 51, contains 56 
pages of illustrations and engineering data on pre 
cision pressure regulators, temperature regulators, 
float valves, water gages, float boxes, safety and 
relief valves, strainers, etc Drawings, layout 
diagrams, dimensions, and capacity tables are in- 
cluded 


159 FORGED STEEL VALVES 


Ohio Injector Co.—New Bulletin describes fully 
the complete line of forged-steel gate, globe, angle, 
and check valves, 600-lb pressure type; and screwed, 
flanged, solid weld connections. Also, Bulletin No 
805 describes a new and complete line of iron gate 
valves 


160 INDUCTION MOTORS 


Westinghouse Electric Corp.-Booklet B-4731 
LifeLine, the space-saving, steel construction, 
streamline design has been extended to 700 hp 
Having operated successfully for years in the 1 to 
20-hp range, the same features, greater electrical 
strength, less bearing maintenance, and smoother 
operation, are available for big hp duty. 


161 WaAsTe TREATMENT 


Jeffrey Mfg. Co.—-A complete line of equip 
ment for treating sewage, water, and industrial 
waste is covered in Catalog No. 833. Pictures and 
describes Jeffrey sludge collectors and elevators, 
grit washers and collectors; flocculation equipment, 
grinders, chemical feeders, bar screens, etc. Many 
drawings to help the engineer 

Continued on Page 60 
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page 44 should be mailed on or before 
May 15 in U. S., May 25 elsewhere. 


You can ae 


Our book “3 Keys to Satis- 
faction” is 72 pages of facts 
and figures of signifi- 
cance to designing engin- 
eers. It sets out the vital 
relationship between good 
design, good steel and 
good treatment, and shows 


how to get a specified serv- 


ice from a part at least cost. 
There is a copy for you— 
it is worth sending for— 


and free on request. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 





Please send your 
FREE BOOKLET 
9 KEYS TO SATISFACTION 
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“This Lubricant 


You may never have an earth 
moving job like this to do, 
but if you turn a wheel in any 
industry you can profit from 
Mr. Archibald’s experience. 


“The Leslie Salt Company called for bids for 
the conversion of 500 acres of salt marsh 
into crystallizing ponds for the production 
of bulk salt. The going was so tough that 
none of the several contractors invited to 
bid would take the job on a fixed price con- 
tract. Due to our success on similar work, 
the job was given to us on a cost plus basis. 

“We moved in eighteen tractors as power 
units and the necessary Carryalls, Sheep 
Foots, Jeeps and other equipment 
as we removed the upper crust there was 
nothing but peat and marsh to run on. Trac- 


As soon 


tors would sink in over the track rolls. To 
keep equipment rolling would require a spe- 
cial lubricant. : 

“Knowing from past experience that 
Lusrip.ate No. 107 not only reduced friction 
to a minimum, but it also prevented rust 
even in salt water and would seal out the 
muck, we adopted it for track and general 
lubrication. We selected LupripLate APG-140 
for all transmissions and final drives. The 
effectiveness of these two LusriptaTe Prod- 
ucts is evidenced by the fact that during the 
entire job there were no replacements of 
track rollers nor were there any tie-ups of 
equipment due to replacement or breakage.” 


J. O. Archibald 


Yes, LUBRIPLATE Lubricants are different! 


They reduce friction, wear and power con- 
sumption, prevent rust and corrosion and 
last longer than ordinary lubricants. Lusri- 
pLaTE Lubricants from the 
lightest fluids to the heaviest density greases 
There is a Lusaiptate Product best for your 
every lubrication need. Write for informa- 


are available 


LUBRIPLAT 
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tion about the use of them in your industry. 


LUBRIPLATE DIVISION—Fiske Brothers Refin- 
ing Company, Newark 5, N. J., Toledo 5, Ohio. 


DEALERS EVERY WHERE—SEE YOUR 
CLASSIFIED TELEPHONE BOOK 


THE MODERN 
LUBRICANT 


162 ELECTRONIC MOISTURE TESTER 


Seedburo Equipment Co.— Latest literature on the 
new Steinlite electronic moisture tester explains 
variety of products which can be moisture-tested. g 
Accurate tests made in 1 min without destroying 
sample Specifications show it registers moisture 
content from 1'/:to 50 per cent. Consistent read 
ings assured 16,000 in use 


163 FEEDWATER CONTROL 


Bailey Meter Co.—-Bulletin No. 105-C describes 
latest developments in the Bailey Three-Element 
Feed Water Control Bulletin discusses problems 
encountered in feedwater control and tells how the 
Bailey control system helps solve them Diagrams 
cutaway views, typical chart records, and install 
ation photographs are included 


164 ALUMINUM TUBING 


Aluminum Co. of America—8-page booklet on 
Instrument Lines of Alcoa Aluminum, is illustrated 
and crammed with facts on bursting pressures, me 
chanical properties, conversion factors, price, and 
applications 


165 speeD RECORDERS—TACHOMETERS 


Leeds & Northrup Co.—-Catalog No. N-27, 20 pages, 
describes application of Speedomax to speed re 
cording, as well as new and improved tachometers 
for use with both Micromax and Speedomax rhe 
Catalog discusses and compares the principles of 
operation of Micromax and Speedomax instru 
ments. A tachometer which operates in any 
position at speeds up to 2500 rpm, as well as other 
standard and explosion-resistant models with 
operating speeds ranging as high as 30,000 rpm, are 
included 


166 HyDRAULIC PUMPS 


American Engineering Co.—Folder describes the 
AE Hydramite, a radically new radial multipiston 
constant displacement, oil-operated pressure gen 
erator that maintains pressures up to 5000 psi 
Among features mentioned are choice of 3, 5, or 
10-gpm capacities; foot, flange, or face mounting 
direct-drive through a flexible coupling; over-all 
efficiency of 85 per cent 


167 LusRICATED PLUG VALVES 
Homestead Valve Mfg. Co.—- Valve Reference Book 


39, Section 5, gives complete data on a new self 
sealed lubricated plug valve which automatically 
compensates for wear and works longer without 
relubricating Lubricated by any of three methods 
it offers full port area, full port seal 


168 AbJUSTABLE FLOW REGULATORS 


Waterman Engineering Co.—An adjustable flow 
regulator for cylinder speed control is described 
This adjustable regulator gives a constant rate of 
flow regardless of pressure fluctuations or change in 
work resistance at any setting within the adjusta 
ble range Adjustable range is 50 per cent of the 
calibrated flow rate in gpm. It is available for 
hydraulic systems with operating pressures to 3000 
psi Line sizes are 4, 3/a, '/2, and 4/4 in. NPT 
dry seal) Maximum controlled flow is 16 gpm 


169 ROLLER CHAINS 


Whitney Chain Co.—New 72-page Catalog RCE 
5OR shows how roller-chain drives can be applied 
to a wide range of production equipment to step 
up output and reduce costs. Comprehensive con 
tents include application photographs, chain illus 
trations, dimensions, and tables Complete engi 
neering data is arranged to simplify selection of the 
proper chain drive for any application 


170 steam GENERATORS 


Titusville Iron Works Co.— Boilers built to use every 
type of fuel economically are described in Bulletin 
B-3250A Includes dimensional diagrams, oper 
itional date, cutaway drawings 


171 MULTISTAGE CENTRIFUGAL PUMPS 


Ingersoll-Rand Co.—Form 7233 describes a new 
line of pumps for applications to 1400 psi and 1600 
gpm Known as the HMTA, these units are one of 
the most outstanding developments in the centrifu 
gal-pump field. Literature available on other pumps 
from 5 to 90,000 gpm and pressures to 3000 ps 


172 DRAWING PENCIL 


Eagle Pencil Co.—-Sample of new improved Tur 
drawing pencil made with 100 per cent 

graphite is offered Laboratory tests 
to be smoother, longer-wearing, blacker, 
and capable of holding a fine needle 
Specify degree desired 


quoise 
electronic 
show it 
more opaque 
point without crumbling 

Continued on Page 63 
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oe two for a penny i Ball Chain has a wide vori- 


ety of uses—from Armed 
Forces identification tags 
to sink stopper pulls. 


That, roughly, is the manufacturer’s price in quantity for these 
solid brass key chains. 

What makes it possible? These three factors, as outlined by the Ball 
Chain Manufacturing Co., Inc., of Mount Vernon, New York: 

1. Ingenuity in the design of multiple dies of extremely close 
tolerances . . . and their adaptation to specially developed auto- 
matic equipment. 

2. High production over long periods. 

3. Uncompromising standards of quality in every mill shipment of 
brass, copper or nickel silver strip necessary for the fabrication of 
a wide variety of Ball Chains and attachments. 


Isn’t it significant that “Ball Chain” considers The American Brass 
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Company its most dependable source of supply for metals made to 
the most exacting requirements; composition, anneal, flatness 


>> PP FP HFI}3 7277253325337 


across the entire strip width, and uniform gage of metal which, in 
some instances, must be within .00025”. s1101 


>> eee 


Ball diameters vary 


from .072” to .187” the name to remember in 


y COPPER: BRASS: BRONZE 


at left. 
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. in manufacturing, in service, or both— 
no other alloys possess the combination of 
properties of Phosphor Bronze. And nowhere is 
finer Phosphor Bronze produced than in 
the mills of The American Brass Company — 


in sheet, wire, rod and tube. 


Illustrated here are a few of the myriad of 
bellows and bellows devices made of Anaconda 
Phosphor Bronze and other Copper Alloys by 


The Bridgeport Thermostat Division of Robertshaw 


i 


Fulton Controls Co., Bridgeport, Conn. 


PHOSPHOR sO 





173 MECHANICAL SPRINGS— 

THEIR ENGINEERING AND DESIGN 
Associated Spring Corp.64-page Handbook of 
design information and engineering charts and for 
mulas, covering all types of springs, snap rings, and 
spring washers. Includes tables of physical proper 
ties of spring materials, weights of flat steel and 
round wire, steel hardness numbers, etc. Special 
sections on motor springs, hairsprings, hot-wound 
springs, and Belleville springs 


174 EXCEN CRUSHER FOR CLINKERS 


United Conveyor Corp. Publication describes 
Excen Crushers for clinkers fer use with either 
pneumatic or hydraulic ash-conveyor systems 
This crusher is of relatively small size with low head 
clearance for installation below the door of the ash 
pit hopper for feeding directly into the ash con 
veyor 


175 FLEXIBLE SHAFTING 
F. W. Stewart Mfg. Corp.— Bulletin ‘Flexible Shaft 


Assemblies,”’ describes new Power Drive Circle 
Ess Flexible Shafting. Greater opportunity for 
diversified streamlined power transmission is offered 
for use in all types of metal, plastics, porcelain or 
woodwork. They can be applied in hundreds of 
finished operations. Three types of Power Drive 
Flexible Shafts are presented-—for heavy, medium 
and light duty in commercial or industrial work 


176 UNIT HEATERS, FANS, BLOWERS, 
TURBINES 

L. J. Wing Mfg. Co.—-Individua!l Bulletins may be 
had as follows HR-5, Revolving Unit Heaters 
GH.-1, Gas-Fired Unit Heaters; U-7, Utility Unit 
Heaters; HS-3, Heater Sections; F-1!, Ventilating 
and Duct Fans; TC-1!, Transformer Cooling Fans 
SH-1, Shutters and Penthouses SW.-50, Forced 
Draft Blowers and Turbines; 1-49 Draft Inducers 
SV-3A, Ship Ventilators 


177 Die-Less DUPLICATING 


O’Neil-Irwin Mfg. Co. Hydraulic Power Bender 
Variable Speed Powershear, and Air Powered Rod 
Parter have all been added to the “Di-Acro”’ Line 
to increase the production possibilities of the ‘Di 
Acro” System of Die-Less Duplicating 410-page 
Di-Acro” Catalog contains complete information 
covering these power machines as well as all man 
ually operated ‘‘Di-Acro” benders, brakes, shears 
rod parters, notchers, and punches, which are 
offered in a variety of sizes 


178 speeD REDUCERS 


Cone-Drive Gears, Div. of Michigan Tool Co. 
Condensed Catalog, Bulletin 8901-40, of standard 
double-enveloping gear speed reducers, covering 
some 190,000 combinations of sizes, ratios, and 
types (all available from stock) into a single 8-page 
bulletin The bulletin contains complete infor 
mation on ratings of all sizes and types, dimen 
sional drawings and specifications, features, how-to 
order, information, etc 


179 FLEXIBLE COUPLINGS 


Lovejoy Flexible Coupling Co. Illustrated Catalog 
with Selector Charts. Grouping and application of 
L-R Flexible Couplings Describes and pictures 
various types of couplings, with cutaway views and 
diagrams New couplings for d-c standard mill 
motors. Selector Charts make it easy to choose 
correct type and size of coupling with proper cushion 
material for application 


180 BoiLer FEEDWATER CONTROL 


Republic Flow Meters Co.- New Bulletin No S-52 
describing and fully illustrating the one, two, and 
three-element boiler feedwater control system A 
comparison of the three systems and the advantages 
of each are featured in this 8-page brochure 


181 sTEAm TURBINES 


Terry Steam Turbine Co.— Bulletins in loose-leaf 
form which cover « complete description of Terry 
solid wheel turbines with cross-section drawings of 
typical units for both moderate and high steam pres 
sure conditions; a description of the Terry axial 
flow impulse, both single-stage and multistage 
Terry gears are used for speed increasing and speed 
reducing 


182 PORTABLE FOLDING CONVEYOR 


Seedburo Equipment Co.—IIlustrated literature on 
the Hytrol portable folding conveyor shows how it 
handles bags, boxes, bundles, bales, and cartons 
Folds to half its length; light; mobile; one man 
operates. Specifications include five sizes—10 to 
20 ft reversible Delivery angle changeable 
while operating. Stores in area '/+-yd square 


Continued on Page 64 
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A modern Bruning BW machine 
will print up to 105 square feet per minute 


The Bruning Model 93 BW machine makes prints up to 46 
inches wide at speeds up to 30 feet a minute. Prints are fully 
developed, regardless of speed. They come out flat, dry, 
odorless, and ready for immediate use. 

With such speed, it is possible to break bottlenecks in 
black-and-white prints, and still have capacity for other 
types of work. 

e Duplicate tracings can be made on BW sensitized cloth 
or film—and changes or additions then made as desired 
with BW Eradicator Fluid and pen or pencil. 
Reports, records, correspondence and other paperwork 
can be copied in seconds and for pennies. 

Twenty different color combinations are available, and 
copies can be made on an unrivalled selection of card 
stocks, acetates, films and cloths as well as on papers 
of different weights and speeds. 
Bruning BW machines do not use a vapor developer, hence 
emit no fumes, need no exhaust vents, no plumbing connec- 
tions. They do not require a specially trained operator; any- 
one can easily operate a BW machine. 

See for yourself what a Bruning BW copying machine will 
do for you. The coupon will provide you with a demonstra- 
tion or with an explanatory booklet. No obligation. Send it 
today. 


Specialists in copying since 1897 


ip CHARLES BRUNING COMPANY, INC. oe, 

| Dept. 8-41 =: 100 Reade St. New York 13, N. Y. 

| (Please send me your free booklet A-1053A. 

| [) | would like to see a Bruning BW machine demonstrated. 
The Bruning Model 93, the l Name Title 
finest black-and-white print | Company 
machine made. | 

| Street 

| 


City State 
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Dacitic 


BOILER FEED PUMPS 


Now being built for 
UTILITIES 


INDUSTRIAL 
POWER PLANTS 


MARINE SERVICE 





Degrees | Pounds 
QUANTITY Temp Pressure 
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PACIFIC 
TYPE WBF 














PACIFIC TYPE ABF 








PACIFIC TYPE IBF 














HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 

122 E. 42nd St., New York 

Offices in All Principal Cities 


183 PIPING AND FITTINGS 


Midwest Piping & Supply Co.—‘‘Midwest"’ Piping 
Products——Catalog 48, 184 pages of technical infor 
mation and prices on welding fittings, forged-steel 
flanges, and prefabricated piping. A convenient 
handbook for the pressure and process piping in 
dustry; contains digests of pipe and fitting specifica 
tions, suggestions for piping design and welding 
layout data, formulas, etc 


184 BALL AND ROLLER BEARINGS 


Aetna Ball & Roller Bearing Co.—-Latest 52-page 
Catalog gives specifications on Aetna’s full line of 
standard ball thrust bearings, clutch release bear 
ings, ball retainers, and hardened and ground wash 
ers. Contains technical data for design engineers 
useful calculations and formulas, important appli 
cation principles, fundamentals of proper lubrica 
tion, bearing selection and care. Shows the wide 
variety of special bearings and precision parts 
falling within the scope of Aetna facilities. Full 
line includes standard and special ball thrust bear 


ings 


185 air-cOOLED ENGINES 


Briggs & Stratton Corp.—Folder printed in two 
colors showing complete line of current single 
cylinder, 4-cycle, air-cooled engines Includes di 
mensional specifications and horsepower data 


186 HIGH VACUUM APPARATUS 


Central Scientific Co.—Booklet, 48 pages, on 
high vacuum apparatus includes suggestions for 
planning a high-vacuum system; information on 
pumping speed; explanation of merit factor, con 
nections and speed of evacuation, low-pressure 
technique, and other data, together with a complete 
listing of Cenco mechanical pumps, D-P diffusion 
pumps and Cenco gages, oils, traps, and other 
vacuum accessories, including the New Hypervac 
100 Pump with ultimate vacuum of better than 
0.1 (often 0 02) micron of mercury 


187 GEAR TURBINES 


Westinghouse Electric Corp. Booklet No. B-434/ 
The efficiency of high-speed single-stage steam 
turbines is brought to slower-speed driven equip 
ment such as pumps, fans, ompressors, and gen 
erators with low operating cost and mip mum 
maintenance The type-E turbine close-coupied 
to a rugged, compact, speed-reduction um t is the 
answer Fully illustrated and diagramed 


188 THERMOSTATIC BIMETAL 


W. M. Chace Co. 64-page Reference Manual to aid 
engineers in design of actuating elements for tem 
perature-responsive devices Contains applications 
of Chace Thermostatic Bimetal, elements of thermo 
stat design, proper heat-treatment for bimetal, 
various formulas and calculations, descriptions of 
30 bimetals with 30 full-page charts and data de 
scribing physical properties of each bimetal, 


189 eLectRIC MOTORS 


Howell Electric Motors Co.-'‘Red Band’ Motors 
customers’ price Catalog available and also descrip 
tive bulletins separately describing motor types in 
cluding general-purpose squirrel-cage induction 
motors totally enclosed, elevator motors, explosion 
proof, multispeed and sanitary motors, and also a 
bulletin on fractional horsepower ratings. Also 
condensed price sheets and bulletins AC-2 are avail 
able, the latter listing recommendatioms for various 
types of motors used on typical applications. The 
company specializes in industrial a-c motors from 
16 to 200 hp. 


190 POWER PRODUCTS DIRECTORY 


Allis-Chalmers Mfg. Co.—This 32-page Directory, 
25B6057, lists the more than 1600 Allis-Chalmers 
products made for power generation, power dis 
tribution, and power utilization together with engi 
neering literature available on a wide range of 
equipment for the farm, mine, industry, and utility 


191 PNEUMATIC ATOMIZING NOZZLES 


Spraying Systems Co.—11-page illustrated Catalog 
No. 23 lists wide range of types, sizes, and materials 
as standard equipment to meet exact needs in 
capacities, spray types, and characteristics for atom 
izing any liquid that flows; for industrial and 
chemical processing and scientific research Gives 
complete engineering information. 


192 speeD REDUCERS 


W. A. Jones Foundry & Machine Co.— Bulletin No 
68 covers the latest information on Jones Worm 
Gear Speed Reducers Heavy-duty machines are 
furnished in type ‘‘H” with worm below gear and 
in type “R” with worm above gear. They have 
horsepower ratings in accordance with the recom- 
mended practice of the American Gear Manufac 
turers Association 
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193 FLEXIBLE COUPLINGS, UNIVERSAL JOINTS 
AND VARIABLE SPEED PULLEYS 

Lovejoy Flexible Coupling Co..-Complete Catalog 
of Lovejoy Flexible Couplings,’’ many hundreds 
of thousands of them giving satisfactory service 
on everything from oil burners to excavators 
“Lovejoy-Dix Universal Joints,’ precision built 
from finest alloy steels combined with extremely 
careful design, will operate at a much greater angle 
than the normal joint-—‘‘Lovejoy-Ideal Variable 
Speed Pulleys, Bases, Sheaves, Belts and Trans 
missions."" Fully described and illustrated. Con 
tains engineering data and charts 


194 STEAM GENERATORS AND FURNACES 
Petro-Chem Development Co.—Two Technical 
Bulletins: 50-1 and 50-2, which describe and illus 
trate Iso-Flow Steam Generators and Iso-Flow Fur 
naces. Bulletin 50-2 contains a detailed summary 
of the design and operating characteristics and 
operating test data on a 30,000 Ib per hr Iso-Flow 
steam generator installation Bulletin 50-1 de 
scribes and illustrates the Petro-Chem Iso-Flow 
furnace, radiant convection design, and includes 
the significant design and operating characteristics 
of these cylindrical furnaces which are in extensive 
use throughout the petroleum, chemical, and allied 
industries 


195 BLOWERS, EXHAUSTERS, PUMPS, ETC. 


Roots-Connersville Blower Corp. —Regularly issuea 
individual Bulletins covering Centrifugal Blowers 
and Exhausters Rotary Positive Blowers, Gas 
Pumps, Liquid and Vacuum Pumps; Positive Dis 
placement Meters, and Inert Gas Generators 


196 woRM GEAR SPEED REDUCERS 


D. O. James Gear Mfg. Co. Catalog 45-B covers 
Worm Gear Speed Reduction. Contains 56 pages 
of valuable information on Type “‘H”’ worm, helical 
worm, and double worm gear speed reducers 
Product and installation illustrations, selection 
practices and load characters, rating tables and 
specifications, price list section, and weight tables 
are included 

Continned on Page 66 


put ‘er here, 
\ partner! 


500,000 Mail boxes in 
the United States are your part- 
ners in the fight against cancer. 
A contribution addressed to 
“Cancer” in care of your local 
post office will help guard your 
family, yourself and your com- 
munity. 

Next time you see a mail box, 
“put ‘er there, partner!” .. . as 
generously as you can. 


AMERICAN CANCER SOCIETY 


Here is my contribution of $ 
in support of the Cancer Crusade. 


Vame 





Address 





City State 
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Direct saving of cooling water expense returns to you 
the cost of a Niagara Aero A ifter Cooler 
in less than two years. 


How to Get 
Drier Compressed Air: 


It prevents many troubles and saves 


much expense 


@ NIAGARA AERO AFTER 
COOLER cools compressed air 
or gas below the temperature of 
the surrounding atmosphere. 
Therefore you get no further con- 
densation in your lines. You save 
much in repairs to pneumatic 
tools and equipment; you save 
much interruption to production; 
you save water damage in paint 
spraying, in air cleaning, in any 
process where compressed air 
comes in contact with your mate- 
rials or parts in manufacturing 
(sand blasting, for example). 
Niagara Aero After Cooler 
uses evaporative cooling, saving 


959% of your cooling water con- 


sumption. This saving quickly 
returns the cost of the equipment 
to the owner or makes extra cool- 
ing water available for other 
processes. 

The Niagara Aero After Cooler 
produces compressed air with 
30% to 50% less moisture than 
by ordinary cooling methods. 
Other Niagara equipment pro- 


‘vides bone-dry air for processes 


requiring it. 

If you have an air problem 
or a cooling problem, a Niagara 
engineer probably has an answer 
that will improve your process or 
save you operating or mainte- 


nance expense, 


Write for Bulletin 98 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. ME, 405 Lexington Ave. 


New York 17, N. Y. 


Experienced District Engineers in all Principal Cities 
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factory 
SUPERVISED 
SERVICE 


Preferred power for portable pumps and a wide range of other equipment for 
he construction industry — the world’s most widely used single- 
cylinder gasoline engines on machines and tools for industry, 
construction, railroads, oil fields, etc., and on appliances 
and equipment for farm and home 


rx are more Briggs & Stratton 4-cycle, 
air-cooled, single-cylinder engines in service than 
all other makes in their field combined. 
Briggs & Stratton Corporation, 
Milwaukee 1, Wis., U.S.A. 


In the automotive field Briggs & Stratton iv -he recognized leader 
and world’s largest producer of locks, keys a.) ~elated equipment. 


66 - Apric. 1951 


197 vacves 


Ledeen Mfg. Co.—Recent Bulletin No. 510 de 
scribes a line of hand-operated, foot-operated, and 
finger or solenoid-operated valves for controlling 
the flow of air, oil, or water. Bulletin shows circuit 
diagrams and operation detail, dimensions and 
weights, and description of 14 models which are 
available in 6 sizes for 5 different cycles 


198 NAME-PLATE STAMPING 


Acromark Co. Folder illustrates and describes five 
practical ways of placing numbering and lettering 
on name plates, parts, and materials of metal 
fiber, or plastic Marking tools and machines such 
as steel letter and figure stamps, Hercules holders 
with steel type, hand and press style numbering 
machines, hand and foot-operated name-plate 
stamping machines, and hand and bench-type roll 
marking machines are described Power-press out 
fits for such marking, including slide and automatic 
feeds are also described together with photographs 
of results obtained by many leading manufacturers 


199 CENTRIFUGAL PUMPS 


Byron Jackson Co. -Pump Div.— Bulletins describe 
individual BJ Pumps such as the submersible, deep 
well, turbine, hydraulic press, boiler feed, vertical 
circulating, stuffing boxless. multiplex, process 
sump, vertical propeller, pipe line, pneumatic 
sponge, double case hot oil, bulk station, sand and 
gravel, and other standard and special centrifugals 
Other Bulletins describe special BJ engineered fea 
tures such as the mechanical seal, double volute 
ete In addition Bulletins are available on BJ 
Pumps applied to specific markets such as irriga 
tion, mining, milling. smelting, pulp and paper, and 
sugar industries Most of the individual pump 
Bulletins contain assembly and construction detail 
drawings, installation photos, size, capacity and 
other specifications and engineering details. Special 
engineering assistance is also offered on specific 
pumping problems 


200 EXPANSION JOINTS AND FLEXIBLE 
CONNECTORS 
Zallea Bros...New 60-page Catalog No. 47 on ex 
pansion joints and flexible connectors gives technical 
information on complete line. Full description of 
the manufacturing process and a discussion on 
selection of proper joints for any application are 
included Profusely illustrated with charts and 
diagrams A text book and reference source 


201 BUCKET ELEVATOR EQUIPMENT 


Beaumont Birch Co.— New 6-page Catalog includes 
new Beaucalloy chains, Beaucalloy Trac 
wheels, Beaucalloy Uni-Cast bucket, and 
Beaumont single-strand duplex bucket elevat« 


202 HIGH TEMPERATURE STEELS 


U. S. Steel Subsidiaries Catalog gives a detailed 
discussion, supplemented with photographs. draw 
ings. charts, and tables. covering the properties and 
characteristics of steels in high-temperature service 


203 ELECTROSTATIC CLEANING 


Trion, Inc. Designers and manufacturers of equip 
ment for electrostatic cleaning and purifying of air 
or other gases offer Catalog Form E-22 as a con 
venient tool for engineers and industrial designers 
Featured with all Trion equipment is the built-in 
washing system which makes it unnecessary for 
maintenance personnel to enter the ductwork to 
remove the collected dirt and impurities 


204 TAPER PLUG STRAINERS 


Coen Co.— Manufacturers of Duplex Strainers for 
35 yr describe their complete line of taper plug 
strainers and newly developed fabricated steel! disc 
valve strainers for high pressures and temperatures 
in Bulletin No 14-50 Four pages complete with 
illustrations and tables 


205 HORIZONTAL END SUCTION PUMPS 


Peerless Pump  iv.—Food Machinery & 
Chemical Corp. Builetin B-2300 describes com 
plete line of horizontal and suction general-purpose 
pumps available in close-coupled electric and belted 
models Handle capacities up to 5500 gpm and 
heads to 260 ft Motor sizes are available from 
4 to 150 hp. Compact, efficient, durable, and 
versatile pumps for water and alkaline fluids 


206 ACTUATING CYLINDERS 


Ledeen Mfg. Co.--Informative Bulletin No. 500 
illustrates and describes complete line of actuating 
cylinders for air, oil, water, or steam operation 
Bulletin shows detailed features, reasons for select 
ing medium-duty, heavy-duty or super-duty cylin 
ders; dimensions and weights; ratings and limita 
tions; rod and head attachments, and complete 
specifications Bulletin is valuable guide to engi 
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neers, designers, maintenance men, and others 
whose equipment must push or pull, lift or lower 
press or squeeze, tilt or turn, open or close 


207 GEARS, HERRINGBONE 


Lufkin Foundry & Machine Co.-—48-page Catalog 
G-1 covers complete line of standard herringbone 
gear speed reducers and increasers Complete 
with Engineering Section Horsepower Rating 
Tables, and General Dimensions. Single and double 
reduction slow and medium-speed units, also single 
reduction high-speed units for pinion speeds of 
3600 rpm and higher, are illustrated 


208 ELECTRIC HEATING UNITS 


Edwin L. Wiegand Co.--Chromalox Industrial 
Electric Heating Unit Catalog 50 lists, strip, Fin 
strip, ring, and cartridge elements; oven and duct 
heaters; wide range of immersion and circulation 
heaters, all-metal infrared heaters, unit heaters 
hot plates, thermostats, contactors, and hardware 
Includes detailed specifications, uses, prices, and 
application data 


209 SHEAR-SEAL VALVES 


Barksdale Valves—Catalog 1-B-1 covers the entire 
range of shut-off, selector, and manipulator valves 
for pressures from 0 to 6000 psi. Contains explana 
tory copy and illustrations of the patented ‘“‘Shear 
Seal’’ principle and a simple outline for determining 
proper valve size with tables giving steel pipe data 
and capacities of hydraulic rams 


210 speep REDUCERS 


Cone-Drive Gears, Div. of Michigan Tool Co. 

New 4-page engineering Bulletin gives basic general 
information on standard Cone- Drive speed reducers 
and gear sets ranging between 5:1 and 70:1 ratio 
and from 0.05 up to 555-hp capacity. Standardiza 
tion—for economy and easy service both of com 
ponent parts and complete units —is emphasized 


Read the various items 
listed . . . one catalog 
may hold the solution 
to your present prob- 
lem . . . select those 
items of interest to you 
by number... fill in 
coupon on page 44 
and mail promptly. 











211 BULK FLOW CONVEYORS 


Link-Belt Co.—-48-page Book 2175, copiously illus 
trated, contains complete engineering data on the 
combination Bulk-Flo elevator, conveyor, feeder 
consisting of an endless chain to which cross flights 
are attached at intervals, all contained inside a close 
fitting casing Ideally suited for handling a variety 
of bulk flowable granular, crushed, ground, or pul 
verized materials 


212 viBRATION CONTROL 


MB Mfg. Co.— Products for the detection, repro 
duction, and isolation of vibration are described in 
Bulletin 410 Booklet contains helpful design data 
on vibration control, plus information on Isomode 
pad, Isomode units, and details on MB vibration 
exciters and test equipment 


213 ELectRIC MOTORS 


U. S. Electrical Motors, Inc.—Electric motors in 
five classifications are featured in a series of five 
interesting Bulletins These Bulletins present 
Varidrive motors, Syncrogear motors, Uniclosed 
motors, Sanitary motors, and Explosion-motors 
with the products illustrated with natural color 
photos 


214 CENTRIFUGAL PUMPS 


Pacific Pumps, Inc.-—Centrifugal Pumps from A to 
Z—Bulletin No. 1 is four-page publication, giving 
the temperature, capacity, pressure, and head range 
for 29 different types of horizontal and vertical cen 
trifugal pumps both single and multistage 
Continued on Page 68 
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THE HATHAWAY SC-16A SIX ELEMENT 


RECORDING CATHODE-RAY 





OSCILLOGRAPH 


NEW HIGHS IN RESOLUTION are obtained by this new 
oscillograph because of its unusually HIGH FREQUENCY 
RESPONSE and HIGH CHART SPEED...designed for record- 
ing fast transients and continuous phenomena. 


FREQUENCY RESPONSE 0” to” 200,000 cycles per second 
RECORDS up to 1000 ft. long at speeds up to 600 inches per second 
RECORDS up to 10 ft. long at speeds up to 6000 inches per second 
WRITTING SPEED as high as 5,000,000 inches per second 


Note these additional unusual features. 


@ SIX ELEMENTS with jent i hangeable lens stoges for 
1, 2, 3, or 6 traces on full width of chart. 

@ INTERCHANGEABLE RECORD MAGAZINES for CONTINUOUS 
RECORDING on strip chart, either 6 inches or 35mm in width up to 1000 
feet in length, DRUM RECORDING for short, high-speed records, and 
STATIONARY CHART for very short tronsients. 

@ PRECISION TIMING EQUIPMENT, tuning fork controlled, for 
1-millisecond or 10-millisecond time lines. 

@ Crystal-controlled Z-AXIS MODULATION for 1/10 millisecond 
time marks. 

@.QUICK-CHANGE TRANSMISSION for i lection of 16 
record speeds over a range of 120 to 1. 

@ AUTOMATIC INTENSITY CONTROL. 

@ CONTINUOUS SWEEP OSCILLATOR which permits viewing as well 
as recording. 

@ Single-pulse LINEAR OSCILLATOR for recording transients on 
stationary film. The record can initiate the transient to be recorded, or the 








transient can initiate the record. 





Each recording el tisa plete unit, fully housed, 
which can be instantly inserted or removed. Recording 
element contains high-intensity cathode-ray tube, and 
both AC and DC amplifiers. Control panel is located on 
outside end. 


FOR FURTHER INFORMATION, WRITE FOR 
BULLETIN 2G1-K 


INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET ¢ DENVER 10, COLORADO 
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218 eLasric stop NUTS 


Elastic Stop Nut Corp. of America—Catalog No 
601— Elastic Stop Nuts, 90-pages, lists all standard 
ESNA self-locking nuts. Complete dimensional 
data with keyed index cross-referencing parts manu 
factured to AN Specifications. AN-ESNA conver- 
sion table, and a four-page list of all elastic stop nuts 
manufactured to AN Specifications are included 


216 OSCILLATING CONVEYORS 


Link-Belt Co.—16-page Book No. 2244 contains 
layout drawings, selection charts, dimensions, and 
weights for the “PA” positive action, roller-bearing 
essentric-type oscillating feeder-conveyor. It is 
particularly recommended for handling sharp, abra- 
sive, fine, lumpy, sticky, hot, or other difficult-to- 
handle materials 


217 BLUEPRINT MARKING PENCIL TEST KIT 
American Lead Pencil Co.— Kit contains samples of 
new Venus unique colored pencils for marking on 
blue or white prints 54 per cent stronger 
sharpens to a sharp needle point and holds it 
per cent greater markability—brilliant clear mark 
ing—- waterproof 


218 TECHNICAL BOOKS 


The American Society of Mechanical Engineers 
1951 Catalog of ASME Publications A 20-page 


The 


or 
27 


to secure advertisers’ latest industrial literature available. 


descriptive price list of current books, standards 
codes, research reports, and periodicals published by 
the Society 


219 tuse FiTtINGs 

Parker Applicance Co.—Catalog 203 
Parker industrial tube fitting in all current types 
sizes, shapes and material. This catalog also in 
cludes a section on tube fabricating equipment, in 
formation on flaring tools, tube cutters, hand tube 
benders, and bench-mounted tube benders 


220 TEMPERATURE AND PRESSURE 
REGULATORS 

Fulton Syiphon Div._-Robertshaw Fulton Controls 
Co.— Well illustrated Catalog A describes the 
Fulton Sylphon line of regulators for temperature 
and pressure control This catalog also gives tech 
nical information relating to relief valves, pump 
governors, safety and vacuum regulators. In all 
there are over 200 pages of illustrations, data, and 
drawings 


221 FLEXIBLE COUPLINGS 


American Flexible Coupling Co.._Newly designed 
American flexible couplings are described in Catalog 
No. 501, along with dimensional and operating in 
formation. The unique design of the faces of the 
hub teeth which are chamfered to eliminate inter 
ference with the sleeve teeth fillets to allow the true 
involute ange of the gear to be in contact 


describes 


reduces tooth wear to a minimum Backlash can 
also be controlled to 0.004 in All 
couplings are parkerized for longer life 


Amerigear 


222 RACING PENCIL TEST KIT 


American Lead Pencil Co.— Kit contains samples of 
Venus tracing pencils for testing on various types 
of papers. This new pencil contains an active 
chemical to produce clearer, sharper, white or blue 
prints when reproduction is made from a pencil 
drawing 


223 on seALs 


National Motor Bearing Co., Inc. -New Catalog 
No. 102 gives complete listings of stock sizes and 
designs of National Oil Seals 


224 bust COLLECTORS 


Prat-Daniel Corp.—Prat-Danie!, Tubular Dust 
Collectors—Valmont Type S" and Standard 
Type H-C. This Bulletin describes new develop 
ments in tube design that increase efficiency 
through improvement of the size and shape of the 
inlet aperture so as to admit incoming gases in 
the shape of a deep, narrow ribbon This reduces 
the distance the dust particles travel before coming 
in contact with the precipitating wall, and results 
in greater collection efficiency. Bulletin also contains 
details for using mechanical collectors in series 
with electrostatic Bulletin No. 250-S 


“Buyer’s Catalog Guide” offers readers of MECHANICAL ENGINEERING an opportunity 
In this issue there are 224 items to make 


selections from. For convenience an index may be found on pages 43 and 44. Select desired 
catalogs by number, fill in coupon on page 44 and mail promptly. (Must be mailed on or 
before date given on coupon.) 





\ 5 built-in 


advantages found 


you use SPRAY 


only in... 


\\\\\\ BLaw-KNox 


Ekeclioforged STEEL 
GRATING 


BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
2105 Farmers Bank Bldg. 
» Pittsburgh 22, Pa. 


Offices in Principal Cities 


Rigid one-piece construction—easy to install. 


bey & 4 8 3) 
HAVE THESE 


BEFORE YOU! 


the internal design and capacity of the spray nozzles 
used in a spraying operation often determine the 


cost and quality of that operation. 
why Spraying Systems spray nozzles are the SPECIFIED 
nozzles of industry today. 
, ... the facts are all there. 


SPRAYING SYSTEMS CO. 
3265 Randolph Street «+ 


See for yourself 


Write for Catalog 22 


Bellwood, Illinois 


WRITE FOR Catalog 22, General Catalog 


Maximum open area for light and air 


Easy to paint —all surfaces accessible. 


Non-slip Twisted Cross-Bar. 
Self-cleaning 


no sharp corners to clog. 


Blaw-Knoz Grating Has Them All! 


WRITE FOR BULLETIN 2365 
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SPECIFIED nozzles for 


SPRAYING SYSTEMS SPRAY NOZZLES 


industrial use 














° Keep Informed... 


These announcements are obtained mostly from 
advertisers in MECHANICAL ENGINEERING 
and ASME MECHANICAL CATALOG 








Available literature or information may be secured by writing direct to the manufacturer and mentioning MECHANICAL ENGINEERING as a source. 








EW EQUIPMENT 


Tractor Gear Production 


More and more, mass-production methods 
are being adapted to job-lot or shorter-run 
production of miscellaneous parts in order to 
increase output per machine and man-hour 
l'ypical is the manufacture of gears and trac- 
tors at Caterpillar Tractor Co. 

For example, one Shear-Speed gear shaper 
can turn out anywhere from 45 to 60 tractor 
gears per hr and can be used for inter 
changeable production of 11 different gears 
at Caterpillar. Eight of these gears are used 
in one transmission, Nine of them—with 
duplications of course—in another transmis- 
sion. Average changeover time is one hour 
when the complete cutter head is removed. 
When it is necessary only to change the 
blades in the head, changeover time is cut to 
only 35 minutes. 

A Michigan 870 Underpass gear shaving 
machine is used in the production line pro 
ducing replacement, experimental, and tim- 
ing gears. A modified underpass movement 
is used on this machine, shaving of the timing 
gear shown being at the rate of 14 gears per 
hr, although the gears are prehardened to 363 
Brinell before sh aving. Short changeover 
time 1s of Course an important characteristic. 


Solving Bearing Problems 


An Arkansas bearing expert who plugged a 
few holes znd thereby saved an aluminum 
company a lot of money is the recipient of the 
first incentive award in a contest being held 
by SKF Industries, Inc., Philadelphia, Pa., 
among its industrial distributors. 

He is M. M. Tompkins, general manager 
and secretary-treasurer of the Allied-Arkan- 
sas Bearing Co., Little Rock, Ark., whose 
simple expedie nt was res ponsible for ’making 
ball bearings last for months instead of 
weeks. 

The monthly incentive awards for the best 
solution to a bearing problem are part of an 
educational campaign designed to enable 

SKF’s industrial distributors to extend their 
range of service to customers as qualified 
anti-friction bearing specialists. 
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Tompkins, who has been identified with 
the bearing industry since 1929, was called in 
by the aluminum plant because of repeated 
failures of bearings in a carrier conveying 
alumina, from which aluminum is made. 

The fine metallic powder, he discovered, 
was entering the unshielded bearings through 
grease holes. When grease was added, 
which was frequent, the alumina that had 
collected around the fittings was pumped 
into the bearings and their shafts. 

Tompkins recommended the use of bear- 
ings with double seals to keep out alumina 
and also the removal of the grease fittings. 
he holes left by the fittings were plugged 
and grease packed around the outside of the 
bearings so as to “trap” any alumina that 
found a way into the bedring housings. 


G-E Hi-Thoria Tungsten Reduces 
Inert-Are Welding Cost 
A new tungsten electrode which will re 
duce inert-arc welding costs has been an 
nounced by the General Electric Company's 
Welding Divisions, Fitchburg, Mass. 


ee applications of the new tungsten 
will be for inert-arc welding with direct 
current, straight polarity using either argon 
or helium gas. This type is usually used to 
weld mild steel, Stainless steel, copper, and 
alloys, G-E engineers said. 

The new Hi-Thoria tungsten electrodes 
will produce a stable arc over a wider range 
of currents and will resist contamination by 
weld metal, according to the engineers, result- 
ing in over ten times normal life. Hi-Thoria 
tungsten has strength comparable to stand 
ard pure tungsten. 

The end of a standard tungsten electrode 
when subjected to arc temperatures tends to 
become molten and forms a round shiny sur 
face. The molten surface sputters off into 
the work in relatively large quantities on arc 
starting and in minute quantities from time 
to time when welding, so that the tungsten 
is slowly consumed, G-E engineers explained. 

Hi-Thoria tungsten, however, runs cooler 
than standard tungsten and does not be- 
molten. The end remains square and 

Continaed on Page 70 


come 


All These Were Once 
DUST COLLECTION PROBLEMS, TOO 


48 Carbon Black Plants 
203 Metallurgical Installations 
205 Acid Plants « 40 Paper Mills 
270 Detarring Installations 
216 Power Stations 
73 Steel Plants ¢ 99 Oil Refineries 
and Miscellaneous Installations 


Your electrical precipitator installation will 
be individually engineered...and based on 
the Research Corporation's experience a 
ically shown by that towering pile of thou- 
sands of blue prints. 

This knowledge is a valuable asset that 
will help Research engineers to “‘tailor- 
make” your Cottrell installation. For ex- 

ample, they can more quickly determine the 
a t answers to such variables as the size, 
shape and type of both discharge and col- 
lecting electrodes, their relative spacing, 
flue arrangements and many other factors. 
At Research you can count on profitable 
solutions to individual problems. 

Research Corporation Cottrells can be 
made as efficient as you desire. They can col- 
lect 95% to over 99% of all solid or liquid 
particles suspended in gas entering equip- 
ment. Write for free booklet giving valu- 
able data. RC-121 


Typical One Day Collections 


@ 250 TONS OF FLY ASH 
© 5500 POUNDS OF CONCENTRATED 
SULPHURIC ACID 
® 6 TONS OF SODA SALTS 
AT PAPER MILL 





405 Lexington Ave., N. Y. 17, N.Y. 





RESEARCH CORPORATION 
122 S. Michigan Ave. Chicago 3, lil. 
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FLEXIBLE BALL JOINTS 


THE SOLUTION FOR MANY PROBLEMS! The BARCO Flexible Ball Joint is 
one of the most useful, most versatile fittings ever developed for application 
on piping conveying steam, oil, gas, water, air, chemicals, refrigerants, or other 
fluids. Find out how these simple, rugged, economical joints can help you: 


@ Overcome piping misalignment! Provide simple, trouble-free ‘lexible couplings for 
steam or air lines. 

@ Provide for movement in piping — up to 40° side flexibility in any direction, plus 
360° swivel action. Widely used in loading and unloading lines. 

@ Protect piping against strain, stress, settling, shock, or vibration! Excellent for out- 
side service piping ti to buildings, large storage tanks. 








COMPLETE LINE—15 different sizes, 4%" to 12”. Angle or straight, male or 
female threaded connections—flanged connections —welding ends for welded 
connections. Available in materials suitable for tempera- 
tures from -50° to as high as 1,000° F.; for pressures from 
vacuum to 750 p.s.i. steam, or 6,000 p.s.i. hydraulic. 

Fire-proof, pressure-safe! Standard throughout the 
world — available through leading supply comp 


ENGINEERING RECOMMENDATIONS — Barco factory 
and field engineers are ready to help you solve your 
problems. ASK FOR NEW CATALOG NO. 215 
“BARCO FLEXIBLE BALL JOINTS.” 


BARCO MANUFACTURING CO. 
1821 E WINNEMAC AVE. CHICAGO 40, ILL. 
The Only Truly Complete Line of Flexible, Swivel, and Revolving Joints 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
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intact and consumption is reduced. Ac- 
cording to the engineers, it is seldom neces- 
sary to stop welding in order to clean or 
break off the end of the electrode. The arc 
tends to stay under the electrode and will not 
wander or climb up the electrode at low cur 
rents, assuring consistent ease of operation. 

Touch starting is easily accomplished with 
currents as low as 5 amperes. The new elec- 
trode is manufactured in three to twenty-four 
inch lengths and from .040 to '/, inch diame 
ter. 

Hi-Thoria tungsten is not recommended 
as a standard tungsten replacement for re 
verse polarity d-c, a-c welding, or atomic 
hydrogen welding. 


Surface-Type Thermoray 

Sarcotherm Controls, Inc., New York, 
N. Y. announce the new surface type Ther 
moray, designed to function according to 
effective temperature, and is an important 
part of the Sarcotherm control system for hot 
water radiant heating. It can also be used 
effectively for controlling electric radiant 
heating panels. 


The instrument can be used for line or low 
voltage circuits, and can be furnished with 
double switch action for any special control 
sequence required. 


Recirculation Steam Generator 

4 compact, reliable steam plant culminat 
ing a five-year period of research, develop 
ment, and operating experience is now being 
offered by Combustion Engineering-Super 
heater, Inc., New York, N. Y. Known as 
the “C-E Recirculation steam generator,” it 
is actually a complete steam plant which in 
cludes feedwater pump and control, fuel 
equipment and control, combustion control 
and safety devices, forced-draft fan, safety 
valves, circulating pump, and all other 
auxiliaries. The generator may be fired by 
light or heavy fuel oil or by natural gas. Ir 
is available in several sizes for steam capac 
ities from 2800 up to 6000 Ib per hr and for 
operating pressures up to 300 psig. 

The C-E Recirculation steam generator 
was originally developed for train heating 
service and for more than five years these 
steam generators have been tried out in 
regular operation on major American rail 
roads, more than 200 being in service at the 
present time. Their performance has been 
prov ed under extreme conditions of heat and 
cold accompanied by the jarring and vibra 
tion of locomotive service. 

Initial applications in industrial and in 
stitutional plants were made early in 1950. 
These were reported highly successful and 
since then a number of generators have been 
purchased for such various types of service as 
space heating; processing of tobacco, chem- 
icals, cotton fabric, asphalt, dairy products, 
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and paper products; space heating in a cen- 
tral station when utility boilers are not 
operating; process steam for pickling vats, 
vulcanizing rubber, and plating die castings; 
and heating stills. 

The experience obtained in these installa 
tions has demonstrated that the generator is 
particularly applicable where one or more of 
the following conditions apply: where high 
pressure steam is required in relatively small 
quantities; where steam is required in re 
mote locations, normally involving the ex 
pense of installing and maintaining long 
insulated pipe lines; where demands are 
intermittent—a few hours each day or week; 
where an occasional emergency load may ex 
ceed the capacity of existing boilers; where 
load is highly fluctuating and involves sudden 
heavy demands necessitating fast pick-up; 
where completely automatic operation with a 
minimum of attention 1s necessary or desir 
able; where space Is a problem or where 
maximum output from minimum space Is 


desired. 


A notable feature of the generator is its 
compactness. The 6000-lb-capacity unit for 
burning light oil or gas occupies a space 6 tt 
11 in. long X 5 ft 5 in. wide X 6 ft 11 in. 
high, and the heavy oil-burning unit is only 
slightly larger. Compared to small con 
ventional water-tube boilers of modern de 
sign or present-day package-type fire-tube 
units, the generator will produce 3 to 4 times 
as much steam per cubic foot of space occu 
pie d. 

The feature that distinguishes this gener 
ator from all other types of small steam gener 
ators is the use of the controlled recirculation 
principle. The high rate of heat transfer 
made possible by the use of this principle per 
mits maximum steam production per unit of 
heating surface and thus makes possible 
maximum steam output per unit of space and 
weight. Moreover, controlled recirculation 
assures positive circulation throughout all 
heating surfaces, virtually eliminates scale 
formation and permits higher operating 


efficiency. 


Savings at National Malleable 
Through G-E Electric Furnaces 
The National Malleable & Steel Casting 
Co. of Cleveland, Ohio, large-scale manufac- 
turers of malleable castings for the railroad 
and automotive industries, has achieved sub- 
stantial savings through the use of General 
Electric annealing furnaces. 
Five furnaces have been installed, three of 


Continued on Page 72 
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Fig. 3169 single stage, open impeller centrifugal 


oulds flew Ves” 


gives carefree pumping 
efficiency for the long pull 


The 3169 is one of the latest designs to come off Goulds 
drawing board. It takes every advantage of modern 
hydraulic design—and it is thoroughly tested and 
proven for economy and dependability. 
With the 3169 you get tremendous versatility with high 
operating efliciency and relatively low power consumption. 


REAL ''JACK-OF-ALL-TRADES”’ ADAPTABILITY 
This new pump will fit many applications—water service, 
irrigation, slurries, circulation, transfer, factory wastes, air 
conditioning service, plumbing, heating, and many others. 
If you face conversion, this adaptability is a double value. 


TEN SIZES TO FIT YOUR NEEDS 


Available in ten sizes for both motor and belt drives. Ca- 
pacities up to 1080 G.P.M.—with heads to 290 ft. depending 


upon capacity. 
For complete information phone or write Pump Head- 


quarters, Seneca Falls, N. Y. Ask for Bulietin 720.4. 


MEMBER 
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How to keep 
Line “FEATHERS” 


out of your hair ! 


It was a clean, sharp line till it had to be erased. But when it 
was re-inked, brother how it feathered and “blobbed”! 
Feathering lines are one of the things you don’t have to 
worry about with Arkwright Tracing Cloth. Even erased 
surfaces will take a neat, sharp line. What's more, you'll 
never find pinholes, thick threads or other imperfections in 
Arkwright cloth. You'll never have to fear that your drawings 
will discolor, go brittle or become 
opaque with age. A drawing on 
Arkwright Tracing Cloth will 
yield clean, clear blue-prints 
years after you make it. 
Aren't your drawings 
worth this extra protec- 
tion? Arkwright Finish- 
ing Co., Providence, R. I. 


ar 
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which are high temperature age ps fur 
naces, rated at 390-kw, 460 volts, 3 phase, 60 
cycle, maintaining a tempe rature of 1800 de- 
grees F; and two are low temperature draw 
ing furnaces, rated at 230-kw, 460 volts, 60 
cycles, with a maximum operating tempera 
ture of 1300 degrees F. Each ot these fur 

naces has a five-ton capacity load. 

Each furnace is controlled by an electrical 
control] system, designed for special applica- 
tion to the malleable casting industry, and 
may be shut off independently by a master 
switch, without affecting the other furnaces 
in the bank. Each furnace has separate con- 
trols that regulate and keep constant the heat 
on the side of the furnace. An identical con 
trol equally regulates roof heat so that uni- 
form heat is assured throughout the furnace, 
and a high quality of annealing results. 

In electrifying the operation c” these fur 
naces, National Malleable has shortened the 
time cycle involved in producing castings. 
Two G-E electric cranes are combined to re 
duce the operation of either loading or un 
loading to single co-ordinated efforts. A 
gantry-type crane, operating on tracks run 
ning parallel to the bank of furnaces carries 
loads to each furnace. From this crane’s con- 
trol cab, the operator activates a crane hoist, 
situated above the furnaces to lift the fur 
nace being loaded. Next, the load is moved 
forward underneath the furnace and set on 
supports. The furnace is then lowered to its 
base and, by means of a sand seal, forms an 
air-tight chamber, thereby providing an at 
mosphere control and contributing to the 
reduction of scale on a heated metal. 

In addition to the reduced production tim 
cycle and the higher quality resulting from 
this change to electric heat, National Mal 
leable has realized other economies and ad 
vantages. The high expense involved in the 
use of annealing containers has been limited. 
Better working conditions and substantial 
savings in floor space have resulted. Re- 
placement of heating units and other main- 
tenance expenses has been reduced to an es 
timated 40 per cent below those of fuel-fired 
furnaces. Consequently, expansion plans at 
National Malleable and future developments 
in their production system, involve still fur 
ther use of electric heat 


Speed Lapmaster Attachments 


Two special standard attachments for the 
Crane Packing Co., Lapmaster enable users 
to speed production and simplify handling of 
certain types of parts. These developments, 
the roller bar attachment and pneumatic 
lifts, were recently introduced by the com- 
pany to bring a wider range of work to the 
point of practicality in lapping. 

In the Lapmaster principle of operation, 
parts are held inside inexpensive micarta 
workholders which fit into conditioning rings. 
These rings float on the lapping plate, and 
revolve on their own axis from the action of 
the rotating lap plate. Their function is to 
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hold the work, and at the same time, con 
tinually condition the lap plate during ma- 
chine operation thus completely eliminating 
down time for dressing of the plate surface. 
Properly engineered compound-vehicle mix- 
ture is continuously agitated in a mixing 
tank, and flows automatically to the plate 
throughout the lapping cycle. 

In the standard Lapmaster models, the 
conditioning rings are adjusted to maintain 
flatness of the plate by means of an overhead 
“spider-bar’”’ arrangement. This allows 
sufficient clearance for easy and rapid loading 
and unloading of the work. 

The roller bar attachment was designed 
primarily to facilitate loading and unloading 
of tall or large parts. Instead of the over- 
head spider bar, it makes use of brackets 
mounted outside the circumference of the lap 
plate. Elongated slots allow adjustment of 
these conditioning ring holding brackets. 
Complete accessibility of the lap plate is 
afforded with this arrangement-—height of 
parts is unlimited and in most cases, large 
heavy castings lap of their own weight. 

When large numbers of small parts must 
be lapped, the pneumatic lift attachment will 
speed production by facilitating loading and 
removal of parts and workholders. Each 
conditioning ring and pressure plate unit is 
individually raised by a pneumatic lift 
When the automatic lapping cycle stops, each 
lift is quickly raised by pneumatic pressure, 
lapped parts removed, and preloaded work- 
holders placed in position—all with a mini- 
mum of time. The pneumatic lift eliminates 
more than 2/; the handling costs when large 
numbers of parts must be lapped. 


it 


These attachments, and all Lapmaster 
models ranging in size from 12-in-diam lap 
plates up to 72 in. are described in new 16- 
page catalog, furnished free by Crane Pack- 
ing Co., Chicago, Ill. 


TEST CATALOGS 
SE 


Aircraft Electrical-System Book 
Announced by Westinghouse 

Assistance to operators and designers of 
large-aircraft alternating-current systems is 
offered by Westinghouse Electric Corp. in a 
new 70-page book. 

Pointing out the potential displacement of 
direct-current by alternating-current systems 
in large aircraft, the book provides latest de- 
sign requirements, maintenance hints, and 
uses of these a-c systems. 

As an expanded second edition, it includes 
a new transformer chapter; data on a-c fuses 

an up-to-date chapter on 
and relays; and a chapter 
covering importance of variable-frequency 
systems for radio, radar, window-heating, 
surface de-icing, lighting, and galley loads. 

The book stresses special application prob- 
lems inherent in high-altitude operations, and 
provides a general discussion of aircraft-type 
a-c generators and motors, driving mecha- 
nisms, and distribution dystems. 

Alternating Current Electrical Systems for 
Aircraft (R-1064-A) is available for $1.50 
from Westinghouse Electric Corp., P. O. Box 
2099, Pittsburgh 30, Penna. 


and power cable; 
circuit breakers 


Steel Flooring Catalog 

A new catalog describing various types ot 
open steel flooring and armoring is available 
from the Machinery Div. of Dravo Corp., 
Pittsburgh, National Distributors for the 
Tri-Lok Co. 

The catalog, No. 1103, discusses the dif- 
ferent types of Tri-Lok open steel flooring 
and safety treads. It contains specification 
data, safe load tables, installation methods 
and other pertinent information. 

Also included is descriptive information on 
Tri-Lok Floor Armoring and T-Tri-Lok 
Flooring. T-Tri-Lok Flooring, an assembly 
of Tee Bars, when filled with concrete, is 
used instead of heavy concrete flooring re- 
ducing the dead load and thus permitting a 
lighter weight superstructure. 

This catalog can be obtained by writing 
Dravo Corp., Machinery Div., National 
Department, Fifth and Liberty Aves., Pitts- 
burgh 22, Pa 


New G-E Manual of Watthour Meters 
Covers Fundamentals of 
Alternating-Current Metering 

A new Manual of Watthour Meters which 
comprehensively covers the fundamentals of 
alternating-current metering has just been 
announced by the General Electric Com 
pany’s Meter and Instrument Divisions. 

Fully illustrated with charts, diagrams 
and photos, the 40-page brochure shows how 
electric energy is measured; describes the 
operating principles of alternating-current 

watthour meters; and explains the tech- 
niques involved in the use, the testing and 
maintenance of meters. 
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POINT THE WAY 





ODE 
CAPACITY 
Produces Vibrations 
Vertically. All Controls 


You can be sure if your products 


gel Fatique Tests 


TO 
IMPROVED 
PRODUCTS 





‘yy 


VALVE 


OFFERS YOU 
ALL OF THESE 


e 
Elimination of 


due to faulty 
compressor valves. 
° 
Safe and quiet 
operation of 


1 
100 LBS. 


n Easy Reach. 





pass a vibration fatigue test—sub- 


stantiates design and construction materials—frequently ex- 


poses excessive material. Many things 
tests. 
and assemblies. Hundreds in use. 
movement. 
chines to order. 


A 


1016 Fullerton — — 14, ill. 
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A "must" for electronic, aircraft and automotive parts 

Models to handle parts 

from 10 lbs. to 100 Ibs.—choice of vertical or horizontal table 

Frequencies of 600 to 3,600 v.p.m. 

Catalog F contains treatise. 

Made by makers of ALL i PRECISION 
DIE FILING MACHINES 


ALL AMERICAN 


Tool & Manufacturing Co. 


your compressor. 
. 
can be learned from 


For 
Better 
Performance 


els 


LONG LIFE 
COMPRESSOR 


Special ma- 
of 


of 





NO OTHER 
COMPRESSOR 


ADVANTAGES 


Lower power costs. 


Increased capacity. 


enforced shutdowns 


Increased net profits. 
We will be gladto sub- 
mit 
will send us the name, 
bore, stroke and speed 


ammonia compressors 


J.H.H.VOSS CO., Inc. 


Voss VALVES are indispensable 
for use where loads are heavi- 
est — where safety and reliabil- 
ity are paramount. They run 
smoothly — with less power 
—at higher speeds — without 
overheating. You can replace 
your present valves with 
‘VoSssVALvEs without any change 
in your compressor. 


stimates, if you 


your air, gas, or 


any type or size. 


ALVES 





4th Street 
54,N.Y 


785 East 14 
NEW YORK 
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“STANDARDS” 
“Standards” keep you in the BLACK 
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Standard design Standard (fast) production with Standard (or higher) 
and purchase Standard tools “standards” from stock profits 


Specials” put you in the 
: | ... 


\= 2 





Special (delayed) 


Special design Special drawings Special purchase 
delivery 


Special stock 
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Special tools Special production Special bookkeeping Special costs (higher) Special profits (lower) 


Q*’@*\QV OS 


Knurled Flat Head Knurled Knurled Fully-Formed Precision- 
Socket Head Socket Cap Point Socket Socket Head Pressure Plug 
Cap Screw Screw Set Screw Shoulder Screw 


STANDARD recommends “Standards” 
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Markings mean just 


what they say 


*" WeldellS 


WN other fittings for pipe welding are so true to their markings as 
WeldELLS — so absolutely uniform, mechanically, metallurgically, 
dimensionally. 

It would be bad business for us to say this if thousands of users 
had not already said it for us and to us. “There are no bad ones” is 
nearly always the foremost reason given by practical men for 
insisting on WeldELLS. 

Pick up any WeldELL and check it against the tabulation of its 
size, wall thickness, and other dimensions. It will be right on the head. 
And it will be right on the head in plus-value features, too—features 
that are combined in no other fittings. 

Remember that the finest line of welding fittings is also the broad- 
est line. Coupon brings your copy of useful data described below. 


A VOLUME OF USEFUL DATA ON A SINGLE 


SHEET— Sizes, thicknesses and dimensions of all cn quae Gums cb Game Gun GED GED GED Gus Ga Gun 4D Ga Ge Ge 


commonly used WeldELLS and Taylor Forged - 2 
Steel Flanges ingeniously condensed on a heavy Please send a copy of your data sheet covering Taylor Forge Welding 
Fittings and Forged Steel Flanges. 


durable, letter-sized card. Indispensable for 
piping men. Coupon brings free copy. NAME 


POSITION 


TAYLOR FORGE comme 


TAYLOR FORGE & PIPE WORKS STREET ADDRESS 


General Offices and Works: P. O. Box 485, Chicago 90, Ill. | citv____. _ ee aE - 
Offices in all principal cities 504.0451 Mail to Taylor Forge & Pipe Works, P. O. Box 485, Chicago 90, Ill. 


Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada ee es ee ee cee ee ee ee ee ee ee ee ee ee ee ee 
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AL Stainless Steel Castings 
meet any need for Cleanliness 








Here’s New Data on 


ALLEGHENY METAL 


in Various Industries 


Available now—in- 
formative booklets on 
Allegheny Metal in the 
Chemical, Petroleum Re- 
fining, Brewing, Meat 
Packing, Dairy, Food 
Processing, Hospital and 
Laundry Industries— 
others in preparation. 
Write for this valuable 
data on the field in which 
you are interested. 


ADDRESS DEPT. ME-16 
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Note the clean, sound, fine-grained 
appearance of the Allegheny Metal 
sanitary fittings shown above, in the 
“as-cast” condition. They're typical of 
the wide variety of stainless steel cast- 
ings we produce for the chemical 
processing, food, dairy, beverage, oil, 
paper and textile industries, etc.— 
wherever the purity and quality of 
products must be maintained, and 
where ease of sanitation and assurance 
of long, trouble-free service are prime 
considerations. 

Allegheny Metal castings are pro- 
duced by methods specially developed 
to protect uniform quality and guard 
against defects. You'll find them su- 
perior both from the standpoint of 
machinability and soundness. @ Let us 
quote on your stainless casting re- 
quirements—any shape and any size, 
from a few ounces to 5000 pounds. 


LLEGHENY 
SUDLUM 


STEEL CORPORATION 
Pittsburgh, Pa. 


of Stilt Sted 
i (UO loin 


ALLEGHENY METAL is stocked by all 


Joseph T. Ryerson & Son, Inc. warehouses 
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Mr. Insulation says 


“We haven’t found a 
substitute yet for the 
right materials, properly 
applied, to make an 
insulation investment 





To be successful an insulation job must be prop- 
erly engineered. In addition, it must have these 
two important ingredients: 


1... THE RIGHT MATERIALS: service con- 
ditions vary greatly in industrial applications. 
That’s why no one insulation can serve as a jack- 
of-all-trades on all jobs. For this reason, Johns- 
Manville uses asbestos and many other selected 
raw materials to produce the most complete line 
of insulations available. These insulations serve 
applications ranging between the extreme tem- 


Johns-Manville 
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peratures of 400F below zero to 3000F above. 


2... THE RIGHT APPLICATION: Here again 
Johns-Manville’s long experience in the field of 
insulation can be of value to you. Insulation engi- 
neering advice plus the services of insulation 
contractors trained in Johns-Manville methods of 
correct application are at your call. 


If you are planning an insulation job why not 


put your problem up to insulation pene 
headquarters? Write Johns-Manville, JM) 
Box 290, New York 16, N. Y. Ul 
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A Problem of Speed Plus Accuracy —- 


SMOOTH, RESPONSIVE BRAKES 


GIVE POSITIVE CONTROL! 


Because of the need for accurate and dependable control of rotation 
speeds under severe weather and working conditions, a TDA Duo- 
Grip Brake is standard equipment on the Halliburton Measuring 
Reel. The machine lowers a wire measuring line and instruments 
into oil wells at speeds up to 1,100 feet per minute. The manufacturer 
states: ““This brake gives good braking effect with little effort on 
the brake lever without sacrificing sensitivity and accurate control.” 
Some have been in service for three and one-half years without 
relining—a clear indication of their excellent performance! 





WHATEVER YOUR BRAKING PROBLEM— 
TAKE IT TO TDA BRAKE DIVISION! 


It’s hard to think of a more important factor of machine opera- Here Are A Few Of The Many Products 


tion than control. When the rotation of equipment must be 
retarded for a time—or brought to a full stop—this matter of 
control becomes a task for efficient, properly designed brakes. 
That is why more and more machine manufacturers are turning 
to TDA Brake Division. Backed by more than 40 years of 
concentrated experience in the field, thoroughly qualified 
specialists are available to analyze your brake needs and to 
supply equipment precisely engineered for your specific pur- 
poses. TDA Brakes can improve your product’s performance 
and reduce your customer’s maintenance expense. Mail the 
coupon below—ftoday! 


TDA BRAKE DIVISION—DEPT. D-1 
ASHTABULA, OHIO 


7) 
$" "ep Please mail brake information on these applications. 
NAME 

COMPANY 


ADORESS 
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Which Can Be Equipped With TDA Brakes 


Centrifuges © Compressors © Conveyers @ Cranes 
Cream Separctors © Diesel hook-ups © Dry cleaning 

hinery @ E s © Hoists © Industrial electric 
trucks © Lathes (automatic) ¢ Looms (textile) ¢ Lumber 
mill i tools @ Materials handling 
equipment © Motors © Packaging machinery © Paint 
mixers © Press brakes © Printing presses © Rolling 
mills © Shears © Warpers (textile) © Welding posi- 
tioners © Winches © Automotive © Farm equipment 
Earth moving equipment ¢ Construction eavipment 

Public transportation 








bh Machi 
y? 


Se —Amee. 


BRAKES 
TDA BRAKE DIVISION 


THE TIMKEN-DETROF AXLE COMPANY 
ASHTABULA. OHIO 





TRACE MARK REGISTERED 
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Pressurized lubrication 
Makes Tirming a ciwch with 
NORDSTROM 

VALVES 





YOU CAN GET THE RIGHT VALVE FOR THE SPECIFIC SERVICE 


—from Nordstrom KEEP UPKEEP DOWN 


Use only genuine 
Nordcoseal lubricants 


STANDARD TYPE, Bolted Gland STANDARD TYPE, Screwed Gland HYPRESEAL TYPE, Bolted Bottom Cover 


Sizes 12" to 30” 


Kw 
ane 


LUBRICATED Ay: VALVES 


A caldport ‘ Lubucalion 


WORDSTRON VALVE DIVISION- Rockwell Manufacturing Co.- 400 No. lexington Ave., Pittsburgh 8, Pa. 
Atlanta + Boston + Chicago + Houston + Kansas City + Los Angeles * New York + Pittsburgh * San Francisco * Seattle + Tulsa * and leading Supply Houses 
Export: Rockwell International Corporation, 7701 Empire State Bldg., New York 1, N. Y 








Get A Bigger Profit From Your Dust Control 


adjustable for varying dust load without shut- 
ting down. The original planned efficiency of 
collection based on cloth area is as high as or 
higher than any other construction actually 


Of all the major types of dust and fume col- 
lection modern automatic bag type as devel- 
oped by Norblo is the most widely useful and 
adaptable for heavy duty in large scale produc- 
tien processes. Norblo equipment is profitable 
to use, low in maintenance and operating cost. 


Norblo bag type based on compartments of 
78 cylindrical bags, progressively shaken, is 


attained in practice. 


Norblo automatic bag type dust and fume 
collection is fully described in Bulletin 164-2— 
write for it. 


Norblo 


Engineered Dust Collection Systems for All Industries 


THE NORTHERN BLOWER COMPANY 


6421 BARBERTON AVE. 


MECHANICAL ENGINEERING 


CLEVELAND 2, OHIO 


APRIL, 


1951 - 81 









































| 
{ 
; 











General Electric Company twice selected Detroit RotoGrate Stokers 


RotoGrates 
Bought 
Twice 





DETROIT STOKER 


- Aprit, 1951 


C 


,ENERAL 


een een @. 


BUILDING 


DETROIT 


for their Erie, Pennsylvania, plant. First Unit 
—150,000 pounds. Second Unit —175,000 
pounds. Both modern installations are with 
Babcock and Wilcox Steam Generators. 

Detroit RotoGrate is an improved spreader 
stoker in which grates move slowly forward, 
automatically discharging ash at the front. 
Economically burns all grades of Bituminous 
Coal or Lignite. Higher burning rates pro- 
duce more capacity per foot of furnace width, 
keeping down investments in both steam 
generating equipment and building. Thermal 
efficiency is exceptionally high . . . either with 
steady or fluctuating loads. 


It will pay you to investigate the RotoGrate. 


There is a 

type and size 

of Detroit Stoker 
for every 
Industrial and 
Power Need 


MICHIGAN 
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Model 63—An efficient, 
general purpose seal 
for high speeds. For 
shafts 3” diameter and 
smaller. 


Model 91A—A spring- 
less seal of small cross 
section, with the metal 
reinforcing member sur- 
rounded by rubber. 


GARLOCK 


} 


“REG. U.S 
PAT. OFF 


MECHANICAL ENGINEERING 


Model 64—A strong, ef- 
fective seal for heavy 
duty on shafts of the 
largest diameter. 


Model 91B—A spring- 
loaded seal of small 
cross section, with the 
metal reinforcing mem- 
ber surrounded by rub- 
ber. 


Mode! 53—An efficient, 
general purpose seal for 
high speeds. For shofts 
above 3” diameter. 


Ir’s certainly good business prac- 
tice to buy the best oil seals, in 
order to have maximum protection 
for costly bearings. By using the 
proper KLozuRE oil seal, you may 


save the high cost of frequent bearing replacement. 

To be sure of thoroughly dependable bearing pro- 
tection, specify Garlock KLozurE Oil Seals. They are 
tough and durable, resist oil and heat, stay firm and 
resilient. KLOZURES are made in a complete range of 
sizes and in many models, a few of which are illustrated. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


OIL SEAL 





~ Aprit, 1951 - 83 





a““"é 


1600 PAGES 
WELL-INDEXED 
CLOTH BINDING 


APPLIED MECHANICS 
Rods, Beams, Shafts, Springs 


Forces and Moments in the Leg During Level Walking—B. Bresler 
Frankel 
Vibration of Two-Spen Beem 
ynstant Force —-R. S. Ayre, George Ford, and | 
Vibration Analysis With Electric-Analog 
ann and R. H. MacNeal 
or of Long Beams Under impact Loading—?. 
ark, and H. F. Bohnenblust 


Inder Action of a Moving 
Jacobsen 


omputer \ D 
Duwez, D 
Effect of an Axial Force on Vibration of Hinged Bars—S. Woinow 
sky Kreiger 
Torsion of Noncylindrical Shafts of Cir ar Cross H. J 
Reissmer and G Wennage 
Vibration of a Two-Spen Beam Under Action of « Moving 
A Jacobsen 
ynuniform Beams 


ection 


yre and L 
Vibration of N Ww. T. Thom 
ubjected to Pure 


orsion of a haft With e ongitudinal Notches 
H. Okub« 

Beam Vibrations with Time-Depe 
Mindlin and L. t oodman 
Natural Frequencies of Continuous 8 

R.S. Ayre and L Jacobsen 
mpect on 4 Multispan Beam —W. H. Hoppman, 2nd 
Effect of Imperfections on Buckling of Thin Cylinders and Columns 
Under Axial Compression—L. H. Donnell and C. C. Wan 
Critical Load of Columns of Varying Cross Section-—W. T. Thomson 
Crushing of Aluminum Tubes Under Hydrostatic and Localized 
Pressure—€. Creutz : 
Theory of Spring-Loeded Valves for Reciprocating 
Michael Costagliols 
Design of Resonant Quertz-Crystal Ultrasonic 
search Purposes-——G. W. Swenson, Jr., and W 


Mechanics of Fluids 

Graphical, Mechanical, and Electrical Aids for Compressible Fluid 
Flow—H. Poritsky, B. E. Sells, and C. E. Danforth 

Use of an Optical Property of Glycerine-Water Soluti 
Viscous Fluid-Flow Problems —W. W. Hagerty 

An Approximate Solution for incompressible Flow About an Ellipsoid 
Near « Plane Wall lip Eisenberg 


rculer 
ndent Boundary Conditions—. C 


eams of Uniform Span Length 


ompressors 


Transducers for Re 
T. Thomson 


ons to Study 
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Look to the 1950 ASME TRANSACTIONS 


You will find these 182 
articles in its 1600 pages 


Cheracteristics of Irrotational Flow Through Axially 
Symmetric Orifices—Hunter Rouse and Abdel 
Hedi Abul-Fetouh 

Uniform Distribution of a Fluid Flowing Through « 
Perforated Pipe—W. M. Dow 

Introduction to the Com»rex—F. W. Barry 

Atomization of Liquids by Means of a Rotating 
Cup—J. O. Hinze and Milborn 

Elasticity 

Effect of Stress-Free Edges in Plane Shear of A 
Flat Body—W. T. Read 

Elastic Torsion Presence of Initial Axia 
Stress—J. N. Goodier 

Influence of Dimensional Factors on Mode of Yield 
ing and Fracture in Medium-Carbon Steel |! 
Julius Miklowitz 

Longitudinal and Torsional Impact in a Uniform 
Bar With @ Rigid Body at One End—A. H. Burr 

Engineering Steels Under Combined Cyclic and 
Static Stresses—H. J. Gough 

Stress Studies on Piping Expansion Bellows—f 
Feely, Jr., and W. M. Gory! 

Stresses and Deflections of Cylindrical Bodies in 
Contact With Application to Contact of Gears 
and of Locomotive Wheels—H. Poritsky 

Bending Vibrations of a Pipe Line Containing 
Flowing Fluid—Holt Ashley and George Hav 
land 

Thermoelastic Stress Around a ( 
of Elliptic Cross Section 
H. L. Cooper 

Torsional Stress Concentration in 
square Tube Fillets—J. H. Huth 


Plates and Shells 

Deflections and Moments Due to a Concentrated 
Load on a Cantilever Plate of Infinite Length 
T. J. Jaramillo 

Some Experiments on the Interaction of Shock 
Waves With Boundary Layers on « Flat Plate 
F. W. Barry, A. H. Shapiro, and E. P. Neumann 

Bending of an Elliptical Plate by Edge Loading 

Nash 
Vibration of Rectangular Plates by the Ritz Method 
Dana Young 

On the General Theory of Thin Shells 

Osgood and J. A. Joseph 


Vibrations 

On Plastic Flow and Vibrations—C. J. Thorne 

On One-Term Approximations of Forced 
Harmonic Vibrations—G. Schwesinger 
Vibrations of Elastic Systems Having Hereditary 
Characteristics —Enrico Volterra 

Free Periodic Motions of an Undamped Two 
Degree-of-Freedom Oscillatory, System th 
Nonlinear Unsmmetrical  Elasticity——W Ww 


ylindrical Inclusion 
R. D. Mindlin and 


Angle and 


Ww. R 


Non 


4 
Method for Forced-[ Torsional 


T. W. Speetgens 


»OTOK 

Holzer amped 
ibrations 

Rheology 

Comparative Study of Some Variational Principles 
in the Theory of Plasticity —Rodney Hill 
Quantitative Comparison of Flow and Deformation 
Theories of Plasticity—P. G. Hodge, Jr., and 
>. N. White, Jr 

Approximate Solutions of Problems of Plane Plas 
tic Flow—?. G. Hodae, Jr 

Elastic-Plastic Analysis of Structures Subjected to 
Loads Varying Arbitrarily Between Prescribed 
Limits—P. S. Symonds and W. Prager 

Plastic Biaxial Stress-Strain Relations for Alcoa 
24S-T Subjected to Variable-Stress Ratios 
Joseph Marin and B. J. Kotalik 

Flow and Fracture of a Brittle 
Coffin, Jr 

Soap-Film and Sandbed-Mapper Techniques 
Moore 

Investigation of Ejector Design by Analysis and 
Experiment H. Keenan, £ Neumann, end 
F. Lustwerk 

Structures—Joints and Joining Methods 

Measurements of Diffraction of Shock Waves and 
Resulting Loading of Structures—Walker Bleak 
ney, D White, and W. C. Griffith 

The Use of Skewed Rolls in Calendering Opera 
tions—G. F. Carrier 

Gaskets and Bolted Joints—irving Roberts 

Acceleration of the Instant Center —-W. J. Carter 


AVIATION 
Extrapolation of Static Tests to Predict Operation 
of Jet Engines in Flight—C. A. Meyer 
Gas-Turbine Regenerator—Use of Compect Heat 
Transfer Surfaces—A. L. London and M 


Material—L. F 


A.D 


Measuring Total Temperature in 


ays 
Pyrometer for 
Sidney Allen and 


Low-Density Gas Streams 
J Hamm 

Method for Determining Mode Shapes and Fre- 
quencies Above the Fundamental — Matrix 
lteration—H. |. Flomenhoft 


Each paper has been written 
by a recognized authority 


Computing Transient 
R. L. Bispling 


Mechanical Analyzer for 
Stresses in Airplane Structures 
hof, T. H. H. Plian, and L. |. Levy 

Stability of Flow in « Rocket Motor—D. F. Gunder 

R. Friant 


BOILER FEEDWATER STUDIES 


Hide-Out of Sodium Phosphate 
Boilers—F. G. Straub 

Chemica! Treatment, Demineralization, or Evapora 
tion for Make-Up in High Pressure By-Product 
Steam Plants—J. D. Yoder, W Webb, and 
T. Baumeister 

Sulphite and Silica in Boiler Water at 
L. E. Hankison and M. D. Baker 

Automatic Degasser for Steam Sampling in Power 
Plants—H. M. Rivers, W. H. Trautman and G. W 
Gibble 

Quality of Steam Condensate as Related to Sodium 
Sulphite in the Boiler Water Alexander 
and J. K. Rummel 

Feedwater Treatment During Early 
Steam-Electric Stations ( 
J. K. Rummel 
orrosion-Erosion of Boiler Feed Pume 
lating Valves at Marysville 
H. A. Wagner, and J. C. March 


in High-Pressure 


pringdale 


Iperation of 
Alexander and 


and Regu 
Decker 


M 


COAL-HYDROGENATION 


Coal-Hydrogenation Demonstration Plant et Louisi 
J Markovits 

Vessels in Coal-Hydrogenation 
Donovan, M. Johsenhans and J. A 


ane, Mo 

High-Pressure 
Service——J 
Markovits 

High-Pressuce (10,300 Psi) Piping, Flanged Joints 
Fittings, and Valves for Coal-Hydrogenation 
Service-—J. H. Sandaker, J. A. Markovits, and 
K. B. Bredtschneider 

Instrumentation for Coal-Hydrogenation Service 
G. L. Bruno, F. W. Geyer, and J. A. Markovits 

Metallurgical and Fabrication Considerations in 
Coal Hydrogenation Demonstration-Plant Con 
struction Leonard, Jr., G. D. Gardner 
and J. A. Markovits 

Design of Preheaters and Heat Exchangers on ( oal 
Hydrogenati ion Plants—P. W Laughre 
ywillim, H. Schappert, and J. A arkovits 


EFFECT OF TEMPERATURE ON THE 
PROPERTIES OF METALS 


Possibilities of the Regenerative Steam Cycle At 
Temperatures Up to 1600 F—P. H 
and R. W. Hartwell 

Report on Graphitization Studies on High-Tem 
perature Welded Piping of the Philaedelphie 
Electric Company——J. 8. Abele and A. E. White 

Heat Transfer to Superheated Steam at High Pres 
sures—W. H. McAdams, W. E. Kennel, and 
J. N. Addoms 


Knowlton 


FLUID METERS 


influence of ¢ ompressibility on Cylindrical Pitot- 
ube Measurements —L Thrasher and R 
Binder 

Determination of 
Variable Nozzle 
Folsom 

Calibrations of Six Beth-Flow 
Hydraulic Laboratory, Worcester 
Institute——-L. J. Hooper 


ASME Nozzle oeficients for 
External Dimensions—R ; 


Meters at Alden 
Polytechnic 


FUELS 
Company Adopts Mobile 
Russell 
Earth-Moving 
Station—J. N 


Philedelphia Electric 
Coal-Handling Equipment—t 

Storing and Reclaiming Coal with 
Equipment at Oswego Steam 
Ewart 

Development of a Design of Smokeless Stove For 
Bituminous Coal—B. A. Landry and R. A. Sher 


men 

Effect of Pressure on Combustion of Pulverized 
Coal—T. T. Omori and A. A. Orning _ 

Continuous Gasification of Pulverized Coal with 
Oxygen and Steam by the Vortex Principle 
H. Perry, R. C. Corey and M. A. Elliott 

Furnace Heat Absorption in Paddy's Run Pulverized- 
Coal-Fired Steam Generator, Using Turbulent 
Burners, Louisville, Ky.—Messrs R. |. Wheater 
M. H. Howard, R. C. Corey, Pau! Cohen, and 
H. H. Hemenway 


GAS-TURBINE POWER 
Current Out Practices for Gas-Turbine Power 


Elements mme: 
Exheust-Heated Gas-Turbine Cycle—D. L. Mordell 
Properties and Characteristics of Fuel Oils for 

wy Gas-Turbine Usage—D. P. Heath and 

bet 
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for a comprehensive technical picture of important developments 


Discussions of over 150 other 
experts are included 


The Gas-to-Gas Heat Exchanger as Applied to an 
Oxygen Plant—Clyde Simpelesr and David 
Aronson 

Design of Regenerators for Gas-Turbine Service 
David Aronson 


Closed Cycle Gas Turbine—Curt Keller 


HEAT TRANSFER 


Combination of Heat Sources and Sinks by the 
Method of Superposition—F. H. Bridgers 

Pertorated See Heat Exchanger—H. N 
Mahon, R. J. Bowen, and G. A. Bleyle, Jr 

Response of Thermocouples to | awe Gas-Tem 
peratures Changes—M. W _arbon, J 
Kutsch and G. A. Hawkins 

Compiletion of Thermal Properties of Wind- 
Tunnel and Jet-Engine Gases at the National 
Bureau of Standards—H J. Hoge 

Pressure-Volume-Temperature Relationships of 
Gaseous Norma! Hydrogen From its Boiling 
Point to Room Temperature and From 
Atmospheres—H. L. Johnston and David White 

Heat Transfer to 4 Fluid Flowing Turbulently Be 
tween Paralle! Walls with Asymmetric Wall 
Temperatures—R. A. Seban 

Heat-Transfer Rates in Centrifugal Compressors and 
the Effect of interna! Liquid pr on Perform 
ance Trumpler, R. W. Frederick, and 
P_R. Trumpler 

Heat Transfer From An Air Jet to @ Plane Plate 
With Entrainment of Water Vapor From the 
Environment—Max Jakob, R.L. Rose, and Maurice 
Spielman 

Pressure Drop and Convective Heat Transfer With 
Surface Boiling at High Heat Flux: lata for 
Aniline and n-Buty! Alcohol—Frank Kreith and 
Martin Summerfiel 

Heat Transfer and Fluid Friction During Viscous 
Flow Across Banks of Tubes—ill—O. P. Berge 
lin, G. A. Brown, Hull, and F. W. Sullivan 

Heat-Transter_ and Flow-Friction Characteristics 
of Some Compact Heat-Exchanger Surfaces 
W. M. Kays and A. L. London 

Experimental Evaluation of Human Shape Factors 
with Respect to Floor Areas—f. \W. Hutchinson 

Optimum Tube Size for S wee and-Tube-Type Heat 
Exchangers—¥. D. Cardwell 

Loss Coefficients for Abrupt Changes in Flow Cross 
Section with Low Reynolds Number Flow in 
Single and Multiple-Tube Systems—W. M 
Kays 

Momentum and Mass Transfer in Coaxial Gas Jets 

Walton Forstall, Jr., and A. H. Shapiro 

Temperature Distribution in a Steady, Laminar, Pre 
heated Air Jet—Chia-Shun Yih 

Flow of Heated Gases—A. S. Thompson 


HYDRAULICS 


Development of the Hydraulic Design for the 
Grand Coulee Pumps—Carl Blo 

\ccelerenas Cavitation Research—W. J. Rheingens 

Head and Flow Observations on a High-Efficiency 
Free Centrifugal-Pump Impeller—W. C. Osborne 
and D. A. Morelli 

Flow, Throu P 1 sae Compressors and Pumps 


New Method es Bulk-Modulus Determinations— 
S. L. Kerr, L. H. Kessler, and M. B. Gamet 


neues pemenets AND 
REGULATORS 


Heat-Conduction Errors in Temperature Measure 
ments—L. E. Smith 

Theoretical Considerations on the Optimum Ad 
justment of Regulators—P. Hazebroek and 8B. L 
van der Waerden 

Optimum Adjustment of Regulators 
and B. L. ven der Waerden 

Attenuation of Oscillatory Pressures in Instrument 
Lines-——A. S. Iberall 

Measurement of Temperatures in High-Velocity 
Steam—J. W. Murdock and E. F. Fiock 

Relay Servomechanisms—T. A. Rogers and W. C 

urty 


P. Hazebroek 


LUBRICATION 
A Single, Hydrodynamic Thrust Besring—F. 2 
rchi 
Density-Pressure Reletions#ips for Two 
Viscosity Dimethy! Siloxanes—S. B. Gunst 
Mathematical Evaluation of Pressures in a Grease 
Lubricated Bearing—K. B. Lawrence 
Investigation of Lubricants for Power 
Breakers—R. R. Bus! 
Hydrodynamic Lubrication of Cyclically Loaded 
Bearings—€. M. Simons 
Mechanism of Lubrication Failure in High-Speed 
Ball Bearings—F. C. Jones and D. F. Wilcock 
Turbulence in High-Speed Journal Bearings—D. F 
ilcoc 


Low 


Circuit 
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Valuable bibliographies are 
keyed to many of the articles 


Oil atotes and Grooves in Plain Journal! Bearings— 
A. McKee and H. S. White 
Film Thickness Between Gear Teeth- -M. D. Hersey 
B. Lowdensleger 


MACHINE DESIGN 
The Influence of Shape of Cross Section on the 
Flexural Fatigue Strength of Steel—T. J. Dolan, 


low, end W. J. Craig 
Cable-Pulley Friction—W. E. Schorr 


METALS-PRODUCTION ENGINEERING 


Forming of a Plastic Sheet Between Fixed Cylin- 
drical Guides With Coulomb Friction—H. |. 


nsoft 
nner of an Ideal Plastic Metal—J. D. Lubashn 
and Sechs 


ec 
Correlation of Plastic Deformation during Metal 
Cutting with Tensile Properties of Work Mater- 
ial—J. T. Lapsley, R. C. Grassi, and E. G. 


Thomsen 


OIL AND GAS POWER—PETROLEUM 


Effect of Size on the Design and Performance of 
Internal-Combustion Engines——-C aylor 

Crude-Oil Flow Characteristics Experienced in 
Large-Diemeter Lines—L. E. Anderson 

Surge Problems in Pipe Lines-—Oil and Water 

err 

Pressure Losses in Tubing, Pipe 

R. J. S. Pigott 


and Fittings 


POWER 


Mercury Vapor Process 


Modern Mercury-Unit Power-Plant Design 
Hackett and Dwight Douglass 

Steam Power Plants 

History and Performance of the Oil-Refinery Steam- 
Electric Generating Stations of the Pacific Gas 
and Electric Compeny—V. F. Estcourt 

Steam-Electric Power Expansion in Southern Cali- 
fornia—W. L. Chadwick 

Postwar Planning for Steam Capacity in Northern 
Californie—C. C. Whelchel and W. R. Johnson 

Design of Sewearen Generating Station and No. 1 
Unit at Essex Station, Public Service Electric and 
Gas Company—F. P. Fairchil 

Selection of Steam Conditions for No. 4 Unit— 
Riverside Generating Station—R. C. Dannettel 

G. S. Harris 

The Evaluation of Steam-Power-Plent Losses by 

Means of the Entropy-Balance Diegram—Alien 


HN. 


eller 

Thermal-Shock and Other Comparison Tests of Aus- 
tenitic and Ferritic Steels for Main Steam Piping 
W. C. Stewart and W. G. Schreitz 

Latest Technique for Quick Starts on Large Turbines 
and Boilers—J. C. Falkner, D. W. Napier and 
C. W. Kellstedt 

Sealing of High-Pressure Steam Safety Valves 
R lams and J orcoren 

Fatigue Tests on Flanged Assemblies—A. R. C 
Mark! and H. H. George 


Reheat Cycle 


Some Factors Influencing the Economics of Reheat 
Installations —R. W. Hartwell and H. A. Wagner 
A Comparison of Costs of Reheat Versus Nonreheat 
for 100-Mw Units—R. P. Moore 
Steam Turbines-Marine 
Vibration of Marine-Turbine Blading—-R. W 
olan 


Turbo Generators 


Opereting Characteristics of the 100,000-Kw 

Essex Turbine Generator—Stenford Neal and 
Vinal S. Renton 

Heat-Rate Test Results of the 100,000-Kw Essex 
Turbine Generator—Vinal S. Renton and Sten 
ford Neal 


PRESSURE VESSEL 


Allowable Eccentricity of Spherical Heads Convex 
to Pressure—R. G. Sturm, L. W. Smith and H. L 
rien 
Effect of 
A. F. Scotchbrook, L. Eriv, R 
Johnston 
Analysis of Experimental Data Regarding Certain 
sign Features ¢ ressure Vessels- J. 
Schoessow and E. A. Brooks 
Experimental Technique in Pressure-Vessel Testing 
L. F. Kooistra and R. U. Blaser 


Welding on Pressure-Vessel Steels 


D. Stout, and B. G. 


Illustrations, charts, and graphs 
supplement and clarify text 


PROPERTIES OF GAS 


Some New Values of the Second Enthalpy Coefficient for Dry Air— 
J. R. Andersen 

New Measurements of the Heat 
Nitrogen—¥. G. Keyes and D 

Zero-Pressure Thermodynamic Properties of Some Monatomic 

ases— Goff, Serge Gratch, and S$. W. Van Voorhis 

Zero-Pressure Thermodynamic Properties of Carbon Monoxide and 
Nitrogen—J. A. Golf and Serge Gratch 
ew Measurements of the Heat Conductivity of Steam and 
Nitrogen—¥ Keyes ahd D. J. Sandell, Jr 

The Thermodynamic Properties of Helium—S. W. Akin 


Conductivity of Steam and 
J. Sande 


RAILROAD 


Solid- Type Journal Bearings in High- ee Freight Surfece—E. S. 
Pearce, R. J. Shoemaker, and | 

Motor-Generator Locomotives, Their Duin and Operating Char- 
acteristics—J. C. Fox, J. F. N. Gaynor and F. D. Gowans 


RUBBER AND PLASTICS 


Effect of Fuel-immersion on Laminated Plastics 
Margie Carickhof and Margaret A. Fisher 

Frictional Characteristics of O-Rings With a Typical Hydraulic Fluid— 

Cheyney, W. J. Mueller and R. E. Duval 
-— th- Variance Studies of Plastics —W. J. Gailus, Steven Yurenka 
G. H. Dietz 

Thear of the Mechanical Properties of Hot Plastics—S. J. Loring 

Long- Tune Tension ong Creep ign of Plastics—C. E. Staff, H. M. 
Quakenbos, Jr., a 

The Calendering of Plastic Meteriele- —R. E. Gaskell 


W. A. Crouse, 


WATER TREATMENT—INDUSTRIAL 


Some peas Fundamentals of Marine Fouling—Williem F 


Clap 
Project Study for the Mitigation of Marine nin a 1. A. Patten 
Control of Marine Fouling in Sea-Water eer ueing Explore- 
tory Tests en Killing Shelled Mussels—H. E. WI 
Thermal Control of rine Fouling at Redondo — Station of the 
Southern California Edison Company L. Chadwick S 
Clark and D. L. Fox 
WOOD TECHNOLOGY 


Two Slants on Postwar Wood Finishing Part |—Current Practice by 
P.S. Kennedy. Part tl suagested | —— for Predicting Check 
Resistance of Lacquer Films Smith 

Improved Nails—€. George Stern 


$15.00 ($7.50 to ASME members) 


TEN-YEAR INDEX 
TO ASME TECHNICAL PAPERS 
1940-1949 


Make the technical information in 
ASME papers as accessible as the tele- 
phone on your desk by providing your- 
self with a copy of this Ten-Year Index. 
Over 100 pages in length, it contains 
references not only of papers in the 
Transactions but also to those in the 
Journal of Applied Mechanics and 
Mechanical Engineering from 1940 to 
1949 inclusive. It satus (1) a sub- 
ject index with approximately 4800 
items, ebundantly provided with cross 
references and based on a chronological 
listing of the papers and (2) an author 
index with 2190 names alphabetically 
arranged and containing references to 
the subject index where complete in- 
formation on the papers in question can 
be found. 


Dark _ Cloth Binding 
$5.00 ($4.00 to ASME members) 
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NUTONE’S Symphonic Door Chime, made by NuTone Incorporated, Cincinnati 
27, Ohio. The company has recently added to its line Westminster Chime and 


Strike Clocks. 


EASY polishing on centerless polishing machines is an importont feature of Revere 


Brass Tubes. 


POLISHED tubes are dipped in clear synthetic finish and up-ended to drain 


before baking. 


@ In the early days of NuTone, when the company was laying 
the foundation for a business that became the world’s largest 
producer of door chimes, an important decision had to be 
made. A metal had to be selected for the chimes, one that 
would produce a soft, pleasant, resonant tone; a metal that 
was hard and durable; that would polish easily and retain a 
gleaming, luxurious surface for many years 

NuTone experimented with different metals, tested various 
products. Finally a Revere Brass Tube was selected, which was 
not surprising, because Revere itself had conducted extensive 
laboratory investigations into the factors responsible for pleas- 
ing tone. For the past 14 years, throughout NuTone’s history, 
Revere Brass Tube has been used in increasing quantities. 
Revere has also collaborated in economy as well as quality, 


assisting on production problems, in the specification of multiple 
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lengths to lessen scrap, and so on. This is a story of cooperation 
between two industries, and between a large company and one 
that used to be small, but is now the largest in its field. .. Revere 
is proud of the results of this long and happy association. 


Om. 
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COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenut, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, lil; Detroit, Mich.; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE "MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 
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HYDRAULIC 
TUBE TESTING~ 
MACHINES 
supplied to the 
LORAIN WORKS 


poi, we 5H ‘Tyee Fo iw 
"HYDROPRES § 


ENGINEERS TORS 

‘ HYDRAULIC PRESSES - ‘ACCUMULATORS - PUMPS 
2 ROLLING MILLS ° 

DIE CASTING MACHINES 


572-574 LEXINGTON AVE NEPA NEW YORK 22 
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Style E Attachment Style A Attachment 








IMlow’s your “moving” picture? 


Style D Attachment 


your need. If split-second timing is not required and 
low cost is important, perhaps Baldwin-Rex Double 
Pitch Roller Chain or a Rex Cast Chain is the answer. If 
corrosion is a problem, a Rex Z-Metal Cast Chain will 


If you're designing equipment where you must provide 
for material movement, have you considered the flexi- 
bility—economy—efficiency of chains and attachments? 

And, if you have, do you realize the possibilities for 


product improvement, cost reduction in the complete do the job. 
If your problem involves the handling of cans, bot- 


tles, jars, or small parts and packages, Rex TableTop® 
provides an efficient, economical answer. For heavier 
duty service, Baldwin-Rex Plate Top Chain is an effi- 


AN ELE Lt AA ett tet 


hoe nye arysene 


Chain Belt line? 

In the complete Chain Belt line there is a size and type 
of chain... the right attachment that will exactly fit your 
requirements. If your machine requires exact, split- 
second timing, Baldwin-Rex Roller Chain and one of cient, low cost mover. 


its many standard or special attachments will answer For extremely heavy load, heavy-duty service, Rex 


Fok ot gt tat att il 
Style D Attachment 


Style A Attachment 


Chain Belt <omoavy 


of MILWAUKEE 


REX CHAIN & TRANSMISSION DIVISION 


Mil kee 4, Wi j 


BALDWIN-DUCKWORTH DIVISION 
Springfield 2, Massachusetts 
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Style F Attachment 
Style F Attachment 


Style G Attachment 


Style K Attachment 


Chabelco Steel Chains offer a wide range of sizes and CHAIN BELT DISTRICT SALES OFFICES 


types with attachments that provide years of efficient Atlanta Detroit New York 
Birmingham Houston Philadelphia 
. ‘ - t Boston Indianapolis Pittsburgh 

Because the Chain Belt line is complete . . . our Field Sefiele PRR ee buttons 
Sales Engineers can recommend the exact chain that is Chicago Kansas City $2. Levis 
Cincinnati Los Angeles San Francisco 
Cleveland Louisville Seattle 
ns 3 Dallas Midland Springfield 
getting lower costs—improved performance from your een jetheietinn Tulse 


carrying service. 


exactly right for your requirements. You'll find their 
highly specialized knowledge valuable to you in 


equipment. Minneapolis 

Call or write your nearest Chain Belt Field Sales 
REX STOCK-CARRYING WAREHOUSES 
Atlanta Milwaukee Seattle 
Dallas Portland Springfield 
Los Angeles San Francisco Worcester 


Office or mail the coupon for your copy of Bulletin 50-35. 


% The chain attachments illustrated are 
just a few of the many standard designs 


found in the complete Chain Belt line. DISTRIBUTORS THROUGHOUT THE WORLD 


SEND FOR THIS FREE BOOK 


Chain Belt Company 
; 1765 W. Bruce St. 
m\ \\ See Milwaukee 4, Wisconsin 
®) BALDWIN- REX Gentlemen: 


Piease send me bulle:in 50-35, 





Name 
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IF YOU’RE LOOKING FOR 


Positive Pumping Performance 


. ++ then look over the Fairbanks-Morse Rotary Pump line. These 
positive-displacement pumps assure a steady flow of any free- 
flowing liquid . . . minimize vibration and shock . . . assure long, 
low-cost service. 

Only two parts move . .. a precision-cut rotor and pinion gear. 
There are no complicated parts to cause trouble or require frequent 
adjustment or maintenance. Capacities range from 1.3 to 450 g.p.m. 
... sizes from *% to 5 inches. You'll find a Fairbanks-Morse Rotary 
Pump the ideal answer to any design prob- 
lem involving positive pumping of free- 
flowing liquids. 


This cross-section clearly illustrates the only 
two moving parts that impart the positive 
pumping action of Fairbanks-Morse Rotary 
Pumps. 


OR, MULTI-STAGE BENEFITS FROM A 


Single Stage Pump 


.+. then look over Fairbanks-Morse Westco Turbine type _ 
pumps. A Westco is the one pump that gives you multi- 

stage benefits from a single stage pump . . . that reduces 
operating and maintenance costs through balanced im- . : a 
pellers and replaceable liners . . . that handles widely vary- 
ing heads with little loss of capacity with no change in 
operating speed .. . that minimizes vapor locking. If you 
need these advantages in your designs, then you need 
Westco. Sizes from 1 to 200 g.p.m. 


Other Fairbanks-Morse Pumps include: 


—~ =, 


Side-Suction Centrifugals 





=. Builtogether Centrif | 
Split-Case Centrifugals ‘bine ; a 





IF IT’S A 


Matter of RECT... 


If the matter of automatic recording of weights ... if accurate auto- 
matic control of batching, processing, materials handling or produc- 
tion machinery are required essentials of your designs, check the 
possibilities of Fairbanks-Morse Printomatic Weighers. 

These lastingly accurate weighing instruments record weights auto- 
matically . . . assure accurate permanent records. They can, through 
the use of electronics, accurately control machines or proportioning 

equipment. They can be fitted in as an essen- 
tial part of a production or materials han- 
dling line . . . control material flows. For any 
operation involving automatic weighing or 
materials control, it will pay you to check 


Printomatic. 


IF IT’S A 


Marrer of Weight 


the complete line of Fairbanks-Morse Scales provides an eco- 
nomical answer to any weighing problem. Beam and dial scales 
in a wide variety of types and capacities . . . truck scales ... 
hopper scales . . . railroad track scales . . . and special service 
scales ... fit any weighing requirement. Fairbanks-Morse Scales 
or component scale parts can be supplied to fit right into your 

equipment for weight or control opera- 

tions. A Fairbanks-Morse weighing ex- 

pert will be happy to work with you on 

any scale problem. 


Hopper Scale 


Portable Dial Scale 


~ 
Weigh Can Scale Belt Conveyor Scale 
Full Capacity Beam Scale 





-- YOU WANT THIS ROTOR DESIGN... 


(1s Cogperspun! 


If you buy or use motors, chances are that 
most of them are of the polyphase squirrel 
cage type —the most widely used class of 
integral horsepower motors made — for sus- 
tained heavy-duty drives in almost every class of service. 

In rotor design, such service separates the good from 
the poor —and highlights your need for Fairbanks- 
Morse motors with Copperspun rotors, made through 
an exclusive centrifugal casting procedure developed by 
Fairbanks-Morse. 

For in Copperspun rotors, you get the benefits of su- 
perior electrical characteristics — plus a design that is 
mechanically stronger for withstanding the most severe 
working conditions. 


Gn 
A NAME WORTH 





FOR POLYPHASE SQUIRREL-CAGE MOTORS 


< with Cogperspun Rotors! 


Here are a few in the complete Fairbanks-Morse line 
GENERAL PURPOSE, drip-proof 


motors mountable in any position 
with full protection against flying 
chips, falling particles, dripping liq- 
vids, etc. 


AXIAL AIR-GAP MOTORS: 
Averaging 30% lighter and 40% 
shorter overall—with flywheel effect 
three times that of corresponding rat- 
ings of conventional motors. Add to 
appearance, decrease size and 
weight of any driven machine. Meet 
all AIEE and NEMA standards. 


TOTALLY ENCLOSED FAN- 
COOLED motors operate econom- 
ically, safely under adverse condi- 
tions, including corrosive gas, vapors, 
steam or where metallic particles, 
abrasive dust and/or other materials 
are in the air. Available with Un- 
derwriters lobels for use in Class 2, 
Group G hazardous locations. 





FOR THESE EXCLUSIVE ADVANTAGES 


Compare! 


The Fairbanks-Morse Copperspun rotor de- 
sign shows up at its best under comparison. 
It contrasts the mechanical strength and su- 
perior electrical characteristics of copper — 
against the poorer showing of aluminum and 
other white metal alloys. It contrasts new 
standards for uniformity and strength made 
possible through its precisely controlled cen- 
trifugal casting —against the results obtain- 
able through standard, even old-fashioned, 
manufacturing procedures. 

Finally, comparison drives home the vir- 
tues of indestructibility, homogeneity and 
high electrical efficiency. That means more 
satisfactory operation of motors with the 
Fairbanks-Morse Copperspun rotor. 


\ 
REMEMBERING 


THESE ARE Your 


FAIRBAN KS-MorsE 
GALES CENTERS 


CHARLOTTE 2, N. C. 
Liberty Life Bidy. 
Room 605 
62893 

CHICAGO 5, ILLINOIS 
1550 S. State St. 
HA 7-7100 

CINCINNATI 2, OHIO 
49 Central Avenue 
Main 3010 

CLEVELAND 14, OHIO 
3000 W. 117th St. 
Clearwater 1-3300 

COLUMBUS 8, OHIO 
1034 Goodale Bivd. 
Walnut 8581 


ATLANTA 3, GEORGIA 
760 Lee St., S. W. 
Amburst 7701 


BALTIMORE 18, MD. 
659 E. 25th St. 
Belmont 5258 


BIRMINGHAM 1, ALA. 
626 N. Ninth St. Zone 4 
36546 


BOSTON 10, MASS. 
178 Atlantic Avenue 
LA3- 3600 

BUFFALO 3, N. Y. 

33 Franklin St. 
lin. 4210 


ONLY 


COPPERSPUN 


ROTOR 


OFFERS THESE 
ADVANTAGES: 


"ere, 
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machining, 
balance. 


* A truly one-piece indestructible copper 
rotor winding. 
* Withstands higher temperatures: (melting point 2,000° 
F. for Copper, 1,100° F. for Aluminum) 
High electrical and thermal conductivity. 
Dense, uniform grain structure. 
Separately mounted fans: permitting complete overall 
better quality control, 


better dynamic 





Mi. 


DALLAS 2, TEXAS 
1713 N. Market Street 
Central 4347 

DENVER 2, COLO. 
1500 17th Street 
Tabor 6241 

DES MOINES 17, IOWA 
2017 Dean Avenve 
44913 

DETROIT 13, MICHIGAN 
11110 East Warren Ave. 
Valley 1-7100 

DULUTH 2, MINN. 
Board of Trade Bidg. 

HOUSTON 13, TEXAS 
5521 Navigation Bivd. 


Wayside 2159—(LD 506) 


INDIANAPOLIS 2, IND. 
1499 N. Harding St. 
Franklin 3684 

JACKSONVILLE 6, FLA. 
930 East Adams St. 
5-6473 

KANSAS CITY 7, MO. 
1300 Liberty Street 
Victor 6474 

LOS ANGELES 11, CALIF. 
4535 S. Soto Street 
Jefferson 8151 

LOUISVILLE 8, KY. 
2008 So. Brook St. 
Kalhoun 1469 


MEMPHIS 7, TENN. 
676 Jefferson Ave. 
51614 


MILWAUKEE 3, WIS. 
404 N. Plankinton 
Daly 8-0180 


MINNEAPOLIS 15, MINN. 


417 S. Fourth Street 
Main 4353 


NEW ORLEANS 13, LA. 
1000 St. Charles Ave. 
Raymond 3115 


NEW YORK 4, N. Y. 
80 Broad St. 
Hanover 2-7470 


OMAHA 8, NEBRASKA 
902 Harney St. 
Atlantic 3122 


PHILADELPHIA 8, PA. 
401 N. Broad St. 
Wal. 2-4100 


PITTSBURGH 24, PA. 
4301 Main Street 
Schenley 1-3123 


PORTLAND 14, OREGON 
105 S. E. Taylor St. 
East 0131 


PROVIDENCE 3, R. 1. 
187 Pine Street 


ST. LOUIS 2, MO. 
217 South Eighth St. 
Chestnut 7483 


ST. PAUL 1, MINN. 
220-26 E. Fifth Street 
Garfield 4335 


SALT LAKE CITY 1, UTAH 
153 W. Second South St. 
32108 


SAN FRANCISCO 7, CALIF. 
630 Third Street 
Exbrook 25855 


SEATTLE 99, WASH. 
Salmon Boy Terminal 
Alden 6600 


STUTTGART, ARK. 


403 Seuth Main St. 
185 


TULSA 3, OKLA. 
1335 Hunt Bidg. 
38231 


WASHINGTON 5, D. C. 
1000 Vermont Ave., N. W. 
District 6694 


FAIRBANKS-MORSE de MEXICO S. A. 
Balderas 146, Mexico 1, D. F. Mexico 
10-06 74 

Export Division: 


NEW YORK 4, N. Y. 
80 Broad Street — Han 2-7470 








PEERLESS 


Direct Refueling and 
| Transfer Pump for 
Aviation Gasoline 

and Fuel Oil 
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A Compact, Rugged, Efficient 
Underwriters’ A pproved Pump 
for Airfield and Shipboard use 


EASIEST TO UNDERSTAND 
INSTALL, OPERATE Characteristics 


AND MAINTAIN at @ glance: 
Add to these features the ex- = ee ae 
ceptional dependability and 
long life provided by Peerless CAPACITY: 30 to 1500 
vertical, close coupled, turbine | gallons per minute 
yump construction and you | HP RANGE: 2 to 75 hp 
ave adequate reasons for the | DRIVES: As required 
complete acceptance of these standard, vertical, elec 
pumps for both military and tric hollowshaft, explo 
commercial airfield or ship- | sion proof motor or 
board installation right angle gear drive 
for use with stationary 
WRITE FOR PEERLESS PUMP BUL engines 
LETIN No. B-2522 and sample LUBRICATION: Open line 
specifications today. This detailed shaft construction; non 
ond descriptive information will metallic bearings lubri 
save you time and money in plan cated by liquid being 
nng approved-type gosoline and pumped. 
fuel oil transfer pumping Peialia 
tions. 


film PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Address Inquiries to Factories at: 
} Los Angeles 31, California or Indianapolis 8, Indiana 
Me Offices: New York, Atlanta, Fresno, Los Angeles, Chicago, 
St. Louis, Phoenix; Dallas, Plainview and Lubbock, Texas; 
Albuquerque, New Mexico 
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EXPLOSION PROOF 
HOLLOWSHAFT MOTOR 
Underwriters’ 

Approved Construction 
Throughout 


Specially 
IMPREGNATED 
PACKING 

Port relieves pressure 
and drains 

seepage to sump 


(IMustrated) 
AIRFIELD TYPE 
DISCHARGE BASE 
(Shipboord type 
uses flanged 
deckplate) 


LUBRICATED BY 


4 BEARINGS 
LIQUID PUMPED 


NO PRIMING 
PROBLEMS 


CONSTRUCTION FOR 


(consteu TYPE 
UTMOST RIGIDITY 


ENCLOSED IMPELLERS 
assure MAXIMUM 
EFFICIENCY 
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NEW PHOTOGRAPHIC MATERIALS... 


NEW DRAFTING SHORT CUTS 


Eliminate Costly Retracing 


“Ink quality” file copies of pencil drawings are 
produced with Kodagraph Autopositive Cloth 
Instead of making expensive “ink on cloth” tracings of 
its original drawings, Ingersoll-Rand simply reproduces 
them on Kodagraph Autopositive Cloth. This new photo- 
graphic material produces positive copies directly (like 
Kodagraph Autopositive Paper and Film) . . . without 
the negative step... without darkroom handling. No 
special equipment is required, either: a photocopy ma- 
chine is used for the exposure operation . . . standard 
photographic solutions for development. Result: inter- 
mediates that have the sharpness, the sparkle of new 
ink tracings . . . with non-smudging, dense photographic 
black lines on a durable white cloth base. 


3 


Standard units are added to new drawings with 
Kodagraph Autopositive Film 

Among the many ingenious drafting short cuts devel- 
oped by Ingersoll-Rand is the use of Kodagraph Auto- 
positive Film overlays made from standard-component 
drawings. These transparencies are kept on file . . . and 
taped to new drawings whenever necessary. Following 
this, the composite is reproduced on Autopositive Paper. 
Result: a photographic intermediate of uniform line 


density . . . plus important savings in drafting time. 


at INGERSOLL-RAND 
Phillipsburg, M. J. 


Old, soiled, or damaged drawings are restored 
with Kodagraph Autopositive Paper 

When such drawings are taken from the files, the call 
is for Kodagraph Autopositive Paper—to eliminate hours 
of expensive retracing time. This low-cost, high-contrast 
photographic material increases line density . . . cleans 
up backgrounds . . . in many cases delivers serviceable 
intermediates that require no handwork at all. Drawings 
in very poor condition are restored by Ingersoll-Rand 
in the following manner: after an “Autopositive” is 
made, stains, creases, and cther unwanted elements are 
removed with eradicator fluid or razor blade. Then, the 
print is used to produce a second “Autopositive,” which 
is touched up with pencil if necessary. 


Additional advantages of using Kodagraph 
Autopositive intermediates 

Sharper, cleaner blueprints are produced—at uniform, 
practical speeds—because Ingersoll-Rand makes them 
from “Autopositives” instead of its perishable original 
drawings. This way—there’s far less chance of “reading 
errors” in the shop. And valuable originals are protected 
against machine wear and tear . . . constant handling; 
are kept safe in the files available for reference and 
revisions only. 


Xodagraph utepositive Materials 


“‘The Big New Plus’’ in engineering drawing reproduction 


Learn in detail how you 
can use Kodagraph Auto- 
positive Paper Cloth, and 
Film — the revolutionary 
products which you, or 


Rochester 4, N. Y. 


your local blue printer, can 
process quickly economi- 
cally. Write today for a 
free copy of “Modern 


Name. 


Company 





- Document and Drawing 


Reproduction.” City 


MAIL CCUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 16 
Industrial Photographic Division 


Gentlemen: Please send me a copy of your illustrated booklet 
giving all the facts on Kodagraph Autopositive Materials 


Position 


Street 





State. 
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She SINGS... She LAUGHS 
She TALKS... She PRAYS 
... all because of the STROBOTAC’ 


This Effanbee Doll, manufactured by a division of 
the Noma Electric Company, is the pride and joy of thousands of 
little (and big) girls. She is made vocal by means of a very cleverly 
designed, “built-in” talking machine, the heart of which is a minia- 


ture electric motor which operates on 2 standard flashlight batteries. 


The batteries, motor, small phonograph turntable, minute 
record, pick-up and loudspeaker are housed in a plastic con- 
tainer inside the doll. A touch of a concealed button and the 

doll speaks, whether standing, lying or 


sitting down. 


The small, precision-built 


motor has to be held to 
a speed between 4350 and 4550 rpm in manufacture. It is impossible to 


measure its speed with a mechanical tachometer. Blake Manufacturing Corporation 

of Clinton, Massachusetts, who make the motors, use four STROBOTACS 

in test jigs to check the speed of these motors as they move through production. 
~Any motor which does not meet the speed limits is rejected. 


Simple test jigs hold Blake motors 
while their speeds are checked 

in three motor positions by 
STROBOTACS mounted above them. 
A small plastic sleeve, marked 

with a black indicating line 

is slipped over the motor shaft 

to be ‘‘stopped’’ by Strobotac 
measuring motor speed within 1%. 
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To Blake, as to thousands of other manufacturers of electrical and mechanical 
equipment, the STROBOTAC has made possible entirely new manufacturing, 
Type 631-8 designing and testing techniques. We'd like to suggest some of STROBOTAC’S 


STROBOTAC® possibilities to you. 
Direct: Reading Speed Range: 600-14,400 per minute, F lete I ‘ ss EY 
rans eammmetion 100 0 1onc0o rem or Complete Information Write for EYES for INDUSTRY 


ctmeemmeemm §=GENERAL RADIO Company 


\ 





Remember — 


the trade marks “tt” and “TUBE- 
TURN’ are applicable only to 
products of TUBE TURNS, INC. 


TUBE-TURN 


Bring on your severe conditions -— 


b pane FIRST CHOICE for severe service conditions in piping is the 
TUBE-TURN Welding Neck Flange. It is engineered with a long tapered 
hub and a smooth transition in thickness to the pipe-end bevel. 
This means greater pressure-containing capacity under extreme 
temperature as well as much longer life than other types when repeated 
pipe bending or severe vibrations are involved. 
For other jobs choose from these TUBE-TURN Welding Flanges: 
Write Dept. F-4 for free slip-on flanges; lap-joint flanges; socket-welding flanges; blind flanges; 
booklet, “Research on ‘Ece eae . dard fl Get i h with’ 
the Cyclic Life of Piping orifice flanges; pipeline non-standard flanges. Get in touch with’ your nearby 
Systems.” TUBE TURNS’ Distributor. You'll find one in every principal city. 
“Be sure you see the double tt” 


LOUISVILLE 1, 


TUBE TURNS, INC. KENTUCKY 


DISTRICT OFFICES: New York + Philadelphia + Pittsburgh + Chicage + Houston + Tulsa +» San Francisco + Los Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO... A wholly owned subsidiory of TUBE TURNS, INC. 





Welded wrought-iron lines 
serve new Hospital 
Buildings 


Underground tunnels at Cleveland’s City Hospital 

contain the old and the new in piping. New 125- ne 

pound steam main (Fig. 1) serving several new Welded cadena senin tote. 

buildings is welded. A welded system with TUBE- 

TURN Fittings was chosen to cut installation time, , ? : ko, 

and to get tight, leakproof joints. ¥ 
New welded line (Fig. 2) elbows neatly over an 

older pipe. When space is confined like this, weld- 

ing is the answer. Contractor welded pipe from 2” 

up to 12” in tunnels, boiler room and power house. 
With welding equipment on the job it’s easier to 

put up pipe supports too. Eyebolt (Fig. 3) is quickly 

welded to TUBE-TURN Elbow, support rod hooked 

through it. This steam line to the: water heaters 

must be secure. 7" 
Insulation on the maze of piping to the boiler . 

feed pumps (Fig. 4) went up fast, with no flanges / 4 

to work around. In such close quarters a neat design % 

and reduced space requirements are especially S 

important. And with the pipe welded to TUBE-TURN 

Fittings, joints won’t leak, and insulation will last. 
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Fig. 2. New welded piping fits in small space. 


DISTRICT OFFICES 
New York 
Philadelphia 
Pittsburgh 
Chicago 

Houston 

Tulsa 

San Francisco 

Los Angeles 


TUBE TURNS, INC. 


LOUISVILLE, KENTUCKY 





TUBE TURNS, INC., Dept. F-4 
224 East Broadway * Louisville 1, Kentucky 


Your Name 

Position 

Company 

Nature of Business 

Address ‘| to 


City Fig. 4. Insulated welded piping. 





ELECTRICAL ..: MECHANICAL 
ENGINEERS 


METALLURGISTS, PHYSICISTS and CHEMISTS 





You're on the main line to the top 
when you work at Westinghouse 


UNLIMITED OPPORTUNITIES | 
IN DESIGN, RESEARCH, APPLICATION, DEVELOPMENT 


INVESTIGATE 
IMMEDIATELY! 


*Engineers fill 16 of the 29 top executive spots 
in Westinghouse. Hundreds of engineers hold 
high-level staff and supervisory positions. Your 
opportunity to advance is practically unlimited 
at Westinghouse. 

*Right now Westinghouse is building seven 
new plants. These are not temporary jobs. Nearly 
all of the engineers and scientists who joined us 
in World War II are still with us, and in the past 
10 years our total employment has almost doubled. 

*At Westinghouse you will participate in the 
nation’s defense effort. In 1951 a large part of all 
Westinghouse production will be to satisfy the 
nation’s military needs. 


THIS MAY BE YOUR OPPORTUNITY TO 
MOVE AHEAD IN THE CAREER OF YOUR 
CHOICE . . . MANY SUPERVISORY POSTS 
IN NEW PLANTS AND DIVISIONS WILL BE 
FILLED FROM OUR ENGINEERING STAFF! 
INVESTIGATE! 


Minimum Experience Required—2 yeers... 
but some of these openings call for top-flight 
men with more experience. 


| Salaries— Determined individually on the basis 


of the experience and ability of the applicant. 


Location—There are openings for engineers, 
metallurgists, physicists, and chemists at most 
of Westinghouse’s 36 plants. For example: You’ll 
find opportunities to do jet engine work at 
Kansas City, Missouri and South Philadelphia, 
Pa....in Ordnance manufacturing at Sunnyvale, 
California and Sharon, Pa... . on atomic power 
projects in Pittsburgh, Pa. ... in radar and 
electronics at Baltimore, Md... . in aircraft 
equipment and fractional horsepower motors at 
Lima, Ohio. . . and in commercial and airport 
lighting at Cleveland, Ohio . . . and in power 
producing equipment to speed the production 
lines of America. And all of these activities have 
a definite and established peacetime application. 


WESTINGHOUSE OFFERS YOU 
IN ADDITION TO GOOD PAY 


—Help in finding suitable housing 

—Low cost life, sickness and accident insurance 
with hospital and surgical benefits. 

—Modern pension plan 

— Opportunity to acquire Westinghouse stock at 
favorable prices 

—Privilege of buying Westinghouse appliances 
at employe discount 


Investigate Westinghouse today ... write Mr. R. P. Meily, 
Westinghouse Electric Corporation, 306 Fourth Ave., 
Pittsburgh 30, Pa. 
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TAAL 


Custom- 
made 
SYLPHON 
STAINLESS 
STEEL 


bellows 
assemblies 


... against product troubles and expense! 


If you’re looking for a way to 
relieve yourself of the problems 
of producing stainless steel bel- 
lows assemblies, look to Fulton 
Sylphon or Bridgeport Thermo- 
stat. For bellows assemblies— 
simple or complex—are a specialty 
with us. Fact is, they have been 
for nearly half a century. 

Your requirements and speci- 
fications can be met exactly. That 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


Apri, 1951 


can be a big help to you—save you 
time and money. For we have the 
skilled craftsmen, the facilities, 
and the ability to produce for you 
in any volume—on schedule. 
Sylphon bellows assemblies are 
used in many ways, in practically 
all industries . . . where there’s a 
design problem involving control 
of temperatures and pressures. 
They open and close valves, 


TEMPERATURE CONTROLS 


Kohertshaw: 


ces 
FELLOWS Assematies - BELLOWS OEY" 


ow 


dampers, etc., absorb expansion, 
provide packless construction, 
have many more uses. 

Your problem may parallel one 
we have solved for another cus- 
tomer. Or, we'll work with you to 
develop an assembly specifically 
adapted to your needs. Stainless 
steel and other metals. Wide size 
range. Write for information. Ask 
for idea-filled Catalog GK-1200. 


al 
BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport 1, Conn. 





MECHANICAL ENGINEERING 











Here 1s an example of a large, special Pacific-Western 
transmission used for driving a dredge cutter head It weighs 
75,000 pounds, is rated 1000 HP at 600 rpm input speed — 
with overload relays for operation up to 3000 HP. It operates 
at angles as much as 50 degrees off horizontal, partially 
submerged if necessary. The case is a weldment. The input 
gearing is herringbone, the output gearing is helical 
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In contrast to the dredge cutter drive is this precision-quality, 
air borne auxiliary, power-unit drive for an experimental 
project developed by Solar Aircraft Company. Powered by 
two gas turbines, the gear box drives an alternator, an exciter 
and six accessory pads. Input speed is 24,000 rpm, output 
speeds range from 3000 to 24,000 rpm Its starting-motor 
clutches allow the use of either or both turbines, and enables 
starting either turbine from the electric starter The gear train 
consists of highly loaded, hardened, alloy steel spur and bevel 
gears mounted on anti-friction bearings. 


fier 


NEED 
SPECIAL 
GEARED 
DRIVES 7 


Let Our 
Fifty-Years Experience 
Go to Work for You 


Save dollars and save time by consulting 
Pacific- Western specialists when in need of 
special geared transmissions, of any type, in 
any quantity. We offer you experience... 
design and production skill... and 

facilities that cannot be duplicated 


Industries Served 


Agriculture *% Air Conditioning 
Automobile x Aviation * Baking 
Beverage *% Canning 

Cement & Concrete 

Ceramics % Chemical 

Construction *% Electrical 

Fishing *% Food *% Laundry 
Lumber yx Machinery *% Marine 
Metal Trade %& Mining & Smelting 
Motion Picture % Packaging 

Paint * Petroleum 

Plastic & Composition ¥ Power 
Printing *& Pulp * Public Utilities 
Refrigeration % Rock Products 
Rubber % Textile #% Transportation 
~- and general Manufacturing Industries 


Your nearest Pacific -Western plant or office 
will gladly help you with detailed information, 
catalogs, or specific quotations, whenever 

you need geared transmissions of any type. 


PLANTS: Box 192, Lynwood (Los Angeles County), Calif. 
417 Ninth Ave. S., Seattle 4, Wash. * 1035 Folsom St., 
San Francisco 3, Calif.* 117 N. Palmer, Houston 3, Texas 
REPRESENTATIVES: 930 So. E. Oak St., Portland 14, Ore. 
Room 211, Chamber of Commerce Bidg., Denver 2, Colo. 


“G4 \ WESTERN GEAR WORKS 


Pacific Gear & Tool Works 
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Toledo, too, has a conveniently located American Blower Branch Office 
to provide you with data and equipment for air handling. You can reach 
American Blower in Toledo by calling Lawndale 7297. In other cities, 


consult your phone book. 


COOLING... 


American Blower's reputation for high 
quality has made them an important 
source of supply for many original 
equipment manufacturers A leading 
maker of refrigeration equipment, for 
example, relies on American Blower 
almost exclusively for the fans and 
blowers used in his units. As he says: “We 
know refrigeration. You know air 
handling. Together, our teamwork and 
high standards of quality results in an end 
product second to none.” Can you use 

the American Blower team in your field? 


\\ 


et 


HEATING... 


Being able to eliminate a central heating 
system with self-contained gas-fired unit 
heaters is a big advantage in those 

small but neat new stores and shops 


springing up everywhere. American 
Blower Gas-Fired Unit Heaters are not 
only highly efficient but harmonize 
beautifully with modern interiors. A.G.A. 
-approved, they are available in a wide 
range of sizes to meet many different 
commercial needs. Our nearest branch 
office will give you complete 

data and prices. 


VENTILATING... 


As an added sales feature for new homes 
and multiple dwelling units, builders find 
American Blower Aeropel Fans a 
natural. One builder recently installed 
300 in a housing project. Found the 
response so good he’s making them a 
standard feature. Aeropel Fans have won 
two Fine Arts Awards for beauty and 
utility in the home. They're ideal for 
ventilating kitchens, basements, recreation 
and utility rooms—are reasonably priced 
and easy to install. . 





MAY WE SERVE YOU? 
American Blower heating, cooling, drying, 
air conditioning and air handling equip- 
ment can do much toward improving com- 
fort and efficiency in business. For data, 
phone or write our nearest branch office. 














AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Rapiator & Stardard Sanitary coaroranion 


your Best BUY AMERICAN BLOWER air nanvuine Equipment 


Serving home and industry: AMERICAN-STANDARD + AMERICAN BLOWER » CHURCH SEATS » DETROIT LUBRICATOR » KEWANEE BOILERS + ROSS HEATER - TONAWANDA IRON 
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Unit Heaters 


Ventura Fans 


Air Conditioning 


Equipment 


Industrial Fans 


Utility Sets 
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No location problems — No well too deep — Speed is not limited— 
works underneath motor-pump unit motor is close coupled 
streets, parks, etc. is submerged. to pump. 


Silent operation. 
4 Saves valuable space — 
ge ig = no surface motor or 
P . pump house. 


Safe : Capacities 
against * to 20,000 gpm. 
eal \s Heads to 1500 ft. 


vandalism. 


SUBMERSIBLE PUMP 
HAS IMPORTANT 


Nowater ~ INSTALLATION U Can work beneath 


contamination ice and away from 
by dirt, oil, or atmospheric 


foreign matter. ADVANTAGES changes. 
NOT OFFERED BY 


ANY OTHER PUMP | PURORi Pe 2a 


how BJ Submersibles 


can answer your 


Byron Jackson Co. | Biot 


Since 1872 
?.0. Bex 2017, Terminal Annex, Los Angeles 54, Calif. 
= a 5 eR a Oe SS aoe 


Offices in Principal Cities 
BJ PUMP DIVISION, DEPT. 64 


Please send me full information on 
the BJ SUBMERSIBLE. 


J 





Precision assembled : 
at factory — installed ae 
without adjustments. : 


NAME 


CO. or DEPT. 





ADDRESS 





CITY. STATE 
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NEW WOLLENSAK 


CAMERAS 
Brn. 


G HIGHEST. RESOLUTION 


I TOP-MOST PICTURE STEADINESS 

B GREATEST OPERATING SPEED RANGE 

TO HIGH-SPEED MOTION PICTURE PHOTOGRAPHY Built for Military 
Purposes 


Rocket Studies 


The New FASTAX 8mm camera has a speed range from 300 to 14,000 Detonation Studies 


pictures per second. The New FASTAX 16mm camera has a speed Guided Missile Studies 
range from 150 to 7,000 pictures per second. The New FASTAX 35mm , eS Fs 
camera has a speed range from 500 to 5,000 pictures per second. Ballistic Studies 


Only with the FASTAX are such wide speed ranges obtainable. Sh ° : 
ock and Vibration 


The New FASTAX Camera Optics produce high resolution. Studies 
The Wollensak name is your assurance of the 


finest in optical performance. Everywhere FAST 
ACTION is to be studied 





Write for more detailed information Wollensak Optical Co., 


Industrial and Technical Photographic Division, Dept. 50-8, Rochester 21, N. Y. *FASTAX Means FAST AXtion Photography 


@ Distrisutor In THE UNITED STATES 


Gray. bar 


420 Lexington Avenue, New York 17, N. Y. 
Or Your Local Branch 
@ Foreicn Distrisutor (Except Canada and Newfoundland) 


OPTICAL CO., ROCHESTER 21, N.Y. Westrex Corporation Y..US.A. 


at oo Sa oe Se Se 
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Before You Buy 


JACKET WATER 
TEMPERATURE 
CONTROL 


Investigate 





MO! WATE POWERS 3-WAY 
FLOWRITE 


—=— REGULATOR 
REVERSE ACTING 


TEMPERED WATER 


COOL water 





One of Many Applicetions of 


POWERS ACCRITEM REGULATOR and 
FLOWRITE DIAPHRAGM VALVE— 
Compressed Air or Water Operated 


“— Provides positive, dependa- 

ble control for large size 3-way 

or 2-way valves. Safety feature 

of hook-up above: failure of air or water pressure allows 





only cooling water to flow through the valve to engine. 





Complete Line of 
Dependable, Time-Tested 
Regulators 


IMPORTANT ADVANTAGES that quickly pay 
back the cost of Powers self-operating 
and pneumatic controls for air compres- 
sors, diesel and gas engines: 


@ Correct jacket water and lube oil 
temperature at all times, regard- 
less of load or I chang 


@ Improved lubrication and cylinder 
liner wear. 





@ Fewer piston ring replacements. 
@ Saves Labor; increases efficiency. 
@ Reduces danger of piston seizure. 
@ Eliminates sludging. 


@ Lowers fuel and lube oil con- 
sumption. 


Cost of Powers jacket water temperature 
control? About the same as a set of new 
piston rings. Powers regulators are un- 
surpassed for reliability and years of 
trouble free service. 


Have a POWERS Engineer call to study 
your requirements for better jacket water 
temperature control. There’s no obliga- 
tion. Phone or write our nearest office. 


CHICAGO 14, ILLINOIS © 2720 Greenview Avenue 
NEW YORK 17, NEW YORK e@ 231 East 46th Street 
LOS ANGELES 5, CALIF. @ 1808 West 8th Street 
TORONTO, ONTARIO s 195 Spadina Avenve 
MEXICO, D. F. @ Edificio “La National’’ 601 

(DIG) 








Provide dependable control for most applications. They're simple, ruggedly 
built, economical and easy to install. Especially suited for air compressors, 
diesel and gas engines. Temperature indicating regulator also available. 


POWERS No 1) REGULATOR, ENGINE OR COMPRESSOR 
ENGINE OR COMPRESSOR ws seit 





4 HOT warer 
TEMPERED 


BY PASS 


coo. water 














POWERS INDICATING 
No. }! REGULATOR 
REVERSE A 


POWERS INDICATING 
Mo 1) MEOULATOR 
ME VERSE ACTING 


_— 
ADJUSTABLE MINIMUM BY PASS 





POWERS No 1 REGULATOR REVERSE ACTING 
(Wilh! ADJUSTABLE MINIMUM BY PASS 








POWERS No 11 
J. WAY REGULATOR 


G ae 
aa ‘ce 
caw 
COOUNG walte 
POWERS No 1) WAY REGULATOR Our 




















“or THE POWERS REGULAT ine 66 ot 
1891 U OR co. OVER 50 CITIES 
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with your help 


It takes more than our government’s fine 
medical treatment to ease a disabled vet- 
eran over the rough spots. Often days seem 
long, recovery slow, the future hopeless. 


At such times, a helping hand, an under- 
standing word—knowing that somebody 
cares—is the best medicine of all. 


Your Red Cross workers now provide 
this neighborly interest, this miracle- 
working medicine for 134,000 hospitalized 
veterans. For veterans and their families, 
your Red Cross also gives emer- 
gency financial assistance, helps 
with personal and family prob- 
lems, engages in recreational 
and welfare programs. 

Support these worth- 
while activities by giv- 
ing to your Red Cross. 

Give now—and give 
generously! 


7 


M thie fe chute 
‘ated 
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In 1925 Madison Square Garden installed 
three Terry Multi-Stage Turbines to drive 
air conditioning and refrigeration compress- 
ors. These units deliver 290 hp at 3500 rpm 
with steam conditions of 100 psi exhausting 
to a 26 in. vacuum. 


After 22 years experience Madison Square 
Garden installed three more Terry Multi- 
Stage Turbines, one of which is shown above. 
This unit delivers 330 hp, at 5650 rpm, with 


THE TERRY STEAM. 
TURBINE COMPANY 





TURBINES FOR 


Air Conditioning 
AT 
MADISON SQUARE GARDEN 





steam at 100 psi exhausting to a 25 in. vacuum. 


The same engineering talent and manufac- 
turing facilities that produced these turbines 
are available to assist you in obtaining effi- 
cient power generation. 


Any of our District Representatives will be 
pleased to give you full information on a tur- 
bine drive for your requirements. No obliga- 
tion. May we send you descriptive bulletin? 


| ——ny 


TERRY SQUARE, HARTFORD.CONN. 
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ON FINE MACHINERY 
YOU WILL FIND 


HAINS 


eS eee | 


issn 4 


DIA 


ROLLE 


A GOOD EXAMPLE OF DIAMOND ROLLER CHAIN APPLICATION ON NEW DRY CAN, THE TEXTILE SHOPS, SPARTANBURG 


Experienced Engineers Respect Good Engineering 


An instinctive desire to create the finest is com- 
mon among machinery engineers and builders. 
It is the reason why these men respect good en- 
gineering and quality in the selection of all parts. 

At Diamond, good engineering has been ap- 
plied continuously for over 60 years on one 
thing, progress in the making and applying of 
Roller Chains and Sprockets. 

As a result, on leading makes of all kinds of 
machinery, Diamond Roller Chains have been 


DIAMOND iN 


widely used and continue to be used. The “Dia- 
mond” trade mark is accepted the world over 
as the mark of quality by machinery buyers and 
users. 

Engineers will find the constructive suggestions 
made by our specialized engineering staff of 
worthwhile help... DIAMOND CHAIN 
COMPANY, Iac., Dept. 413, 402 Kentucky 
Avenue, Indianzpolis 7, Ind. Offices and Dis- 
tributors in All Principal Cities. 


ROLLER 
CHAINS 


PROPERLY ENCASED. ALL DANGER OF PRODUCT DAMAGE THROUGH LUBRICATION THROW-OFF OR “SPATTER” IS AVOIDED 
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Straight-Flow Port Design re- 
duces fluid turbulence to a 
practical minimum. 





Seat Rings of end-seated type 
are screwed into the body. 





Sure-Grip Malleable Handwheel 
for non-skid gripping even with 
heavy gloves. 


Brass Liner on Glands assures 
greater resistance to corrosion 
and scoring. 





WALWORTH 





iron hody gate valves 


with screwed or flanged ends 


60 EAST 48nd STREET 


For complete information on these 
new Walworth Iron Body Valves, see 
your local Walworth distributor, or 
write for bulletin 106. 


WALWORTH 


valves and fittings 


NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





T-head Disc-to-Stem connection 
on OS&Y types provides 
stronger connection, prevents 
loosening of disc by corrosion. 
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Bronze Back-Seat Bushings 
bonnets of OS&Y valves. 


Solid Web Type Disc in OS&Y 
valves for greater strength and 
longer service. 








Hinged Gland Eye-Bolts on 
OS&Y valves permit faster, 
easier repacking under full 
pressure. 
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“The bonds we bought for our 
countrys defense bought and 
helped equip our farm!” 


MR. AND MRS. CHARLEY L. WHATLEY OF CUTHBERT, GA, 
CAN TELL YOU—IT’S PRACTICAL AS WELL AS 
PATRIOTIC TO BUY BONDS FOR DEFENSE 


Mr. Whatley inspects a beehive on 
his 202-acre farm. “‘I wouldn’t own 
a farm, clear, today,” he says, “if 
it weren't for U. S. Savings Bonds. 
We bought a new truck, refrigerator 
and electric range, too. I’ve dis- 
covered that bonds are the best way 
of saving for a working man.” 








“We'd saved $6,925 by 1950. $4,006 
bought us our 202-acre farm and a 





Mr. Whatley says, “My wife and I 
bought our first bonds in 1943, 
through the Payroll Savings Plan at 
the Martha Mills plant of the B. F 
Goodrich Co. in Thomaston. Our 
pay averaged $40 a week apiece and 
we put about a quarter of that 
amount into U. S. Savings Bonds.” 





6-room house. Then we bought a 
new truck, a refrigerator and electric 
range. Now Mrs. Whatley has time 
for tending her flowers while I can 
enjoy my hobby of bee-keeping. 
We owe it all to planned saving.” 





“We're still holding bonds, too. We 
don’t believe that anyone should 
cash his bonds unless he has to, so 
we're holding about $1,800 worth. 
With that cash reserve, and our farm 
clear, we can grow old with comfort 
and peace of mind. Everybody should 
buy U.S. Savings Bonds!” 
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The Whatleys’ story can be your story, too! 


You can make your dream come true, too 
—just as the Whatleys did. It’s easy! Just 
start now with these three simple steps: 


1. Make one big decision—to put saving 
first, before you even draw your pay. 


2. Decide to save a regular amount sys- 
tematically, week after week or month after 
month. Even small sums saved on a sys- 
tematic basis, become a large sum in an 
amazingly short time! 


3. Start saving automatically by signing 


up today in the Payroll Savings Plan where 
you work or the Bond-A-Month Plan 
where you bank. You may save as little as 
$1.25 a week or as much as $375 a month. 
If you can set aside just $7.50 weekly, in 
10 years you'll have bonds and interest 
worth $4,329.02 cash! 

You'll be providing security not only for 
yourself and your family but for the free 
way of life that’s so important to us all. 
And in far less time than you think, you'll 
have turned your dreams into reality, just 
as the Whatleys did. 


U. S. SAVINGS BONDS ARE DEFENSE BONDS 
—BUY THEM REGULARLY! 


Your government does not pay for this advertisement. It is donated by this publication in coope 
eration with the Advertising Council and the Magazine Publishers of America as a public service, 
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CUT YOUR OWN | in 60 seconds 


K EYWAYS | “a 1 ses 


ss 


a penny a keyway — at most a few 
cents. Think what it costs you to 
cut ‘em any other way! 

Get the facts on this great little 
time and money saver. 


Yes, sir! With a du Mont “ Minute 
Man” Keyway Broach Kit you can 
cut any standard keyway from '%«" to 
1" in any bore from 4" to 3” by 
hand, in one minute, for as little as 


r MAIL THIS COUPON 
The du MONT CORPORATION, Greenfield, Mass. 


Please mail “Minute Man” Keyway Broach Kit 
information and price list ME 


Name 


Address 


| 

| 

| 

| 

| 

| 

| 

Company ait ; 
- 








IS YOUR COMPANY 
LISTED 


IN THE 
-A-S-M-E- 
MECHANICAL CATALOG 
AND DIRECTORY 
& 


USE YOUR 1951 VOLUME 
TO CHECK IF YOUR FIRM IS LISTED 


If not listed, write to us upon your 
Company letterhead, informing us 
under what product classifications 
your firm should be listed. 


The American Society of Mechanical Engineers 
29 West 39th Street, New York 18, N. Y. 





AND A 
LOVEJOY 


COUPLING 
IN BETWEEN 


Yse LOVEJOY LR 


FLEXIBLE COUPLINGS! 


¢ Freedom of maintenance 
e Ease of installation 
Lovejoy Flexible Couplings compensate for 
misalignment, surge and backlash. They elim- 
inate noise and vibration. Resilient free-floating 
load cushions are suspended between strong 
metal jaws. Cushions for every duty... 14 to 
2500 H.P. No lubrication. For the best in 
couplings, order Lovejoy. 
SEND FOR COMPLETE CATALOG AND 
QUICK-FINDING SELECTOR CHARTS 


LOVEJOY FLEXIBLE COUPLING CO. 
5032 W. Lake Street, Chicago 44, Illinois 


Also Mfrs, Lovejoy Universal Joints and Lovejoy Variable Speed Transmissions, 
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TRU-LAY 
PY A\\\\N 


is a valuable aid 
in machine design 


TRU-LAY Push-Pull is precision-made. 
Therefore it... 





. is positive in action as a steel rod, 
yet flexible as wire rope 


. transmits action over long or short 
lengths, with few or many bends 


. will operate while flexing, with 
practically no lost motion 


. is made in capacities up to 1000 
pounds input 


. . is designed for long life— 
a machine part—not a flimsy 
gadget 


MAIL THE COUPON BELOW 
Ss” 


(to our Detroit 
Office) for bulletin of information about 
TRU-LAY Push-Pull. 


601 Stephenson Bidg., 
Detroit 2 


. 
2475 Porter St., 
Los Angeles 21 
. 


Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


Please send me copy of descriptive 
bulletin DH-87-M-1. 





Name 
Company Name 
Address 





SARCO 


SAVES STEAM SARCO CANADA, LTD., TORONTO 5, ONTARIO 


oe PETS - 


SARCOSTAT © 


Operated by direct thrust of a 
neoprene-sealed plunger actuated 
by oil pressure—no pilots, gears 
or multiplying levers. 

Available for open-and-shut or 
two-step control from any two 
wire switch—pressure, tempera- 
ture, liquid level, etc. 

Moisture proof and suitable for 
control of steam, water or air. The 
valve operating mechanism is 
adaptable for use in positioning 
of levers or dampers. 


Full information in Bulletin 
1081. 





SARCO COMPANY, INC. 
Represented in Principal Cities 
Empire State Building, New York 1, N. Y. 


IMPROVES PRODUCT QUALITY AND OUTPUT 
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Imperial 


TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. e 
Imperial takes erasures readily, 2 
without damage. It gives sharp con- Il] ) ¢ | | d 
trasting prints of even the finest lines. rf 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. TRACING 
if you like a duller surface, for ' 
clear, hard pencil lines, try Imperial CLOTH cit 
Pencil Tracing Cloth. It is good for j 4 
ink as well. 


BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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8 in LINE with Unit-Drive 


Wirn two spreader stokers on each boiler this installa- 
tion of eight Chicago Automatics provides a high degree of 
operating flexibility and combustion efficiency. Distribution 
of fuel is accomplished by a rotating distributor of the under- 
throw type and an adjustable throat plate. All C-A’s have 
this flexible and effective method of distribution together with 
instant action control over the movement of fuel through the 
stoker unit. Maximum protection is, therefore, assured in 
; quickly meeting a wide range 
COAL HOPPER, , of steam demands. 
COAL AGITATOR To achieve better overall firing 


BLADE om : 
ence ai conditions consult with our 


THROAT PLATE 
ADJUSTMENT 


FIREDOOR 
FIREDOOR PA: 
AIR DAMPER 

CONTROL 

HANDLE > 


GRATE SHAKER 
MECHANIS\N 


ASHPIT DOOR 


THE STANDARD STOKER COMPANY, 
370 Lexington Avenue New York 17,N.Y 
NEW YORK . om; @ Gi om. acme) e MONTREAL 














OPPORTUNITY ADVERTISEMENTS 


If you desire capital or have it to invest; if you have a patent for 
sale or development; if you have on hand used machinery for dis- 
posal, or if you want such equipment; if you have copies of pub- 
lications or a set of drawing instruments to dispose of; if you need 
help or want a position; in fact, anything to be offered that some- 
body else may want or anything wanted that somebody else may 
have—use a classified advertisement in the Opportunities Section 


RATES 


Classified advertisements under this heading in MecHuant- 
CAL ENGINEERING are inserted at the rate of $1.50 a line, 
$1.25 a line to members of ASME. Seven words to the 


How a Solidi Anchor . line average. A box number address counts as one line 
J | Minimum insertion charge, 5 line basis. Display matter 


carried in single column units of multiples of one inch at 


LOOSE BO LTS the flat rate of $25 per inch per insertion. Copy must 
SE reach us not later than the 10th of the month preceding 
dias ———_— date of publication 

Bolts with worn threads—undersize bolts in oversize 
holes—bolts passing through thin walls—bolts holding The American Society of Mechanical Engineers 
ill-fitting cast flanges—all can be tightened firmly with 29 West 39th Street New York 18, N. Y. 
quick-setting Smooth-On No. 1 Iron Cement. Use it, 
too, to lock nuts tight, and to cover and protect counter- 
sunk bolt heads in metal or wood. These repairs stay 
tight because Smooth-On expands slightly as it hardens. 
Buy Smooth-On No. 1 in 7-oz., 1-lb., 5-lb., 20-lb., or 
100-Ib. size and keep it handy. If your supply house 

hasn’t Smooth-On, write us. 


FR REE REPAIR HANDBOOK igi 


40 pages filled with time-saving, money- 
saving repairs on plant, shop and home 
equipment made with No. 1 and other 
Smooth On Cements. Drop us a line for 
YOUR free copy. 

SMOOTH-ON MEG. CO., Dept. 56 
570 Communipaw Ave., Jersey City 4, N. J. 


Do it with S M 0 OTH-0 NG 


THE IRON CEMENT OF 1000 USES 
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.. for Agriculture 
Elliott specializes in Heavy Duty Flexible Shaft units for power take-off of trucks 
and tractors, for operating pumps, compressors, winches, and similar units 
® Elliott supplies Flexible Shafts to builders of Grinders, Sanders, Polishers, 


Concrete Vibrators and other portable tools for working in metals, plastics, wood 


and ceramics ® Elliott manufactures Cores with windings and materials to 


My LU 
LTPP ITT 


suit every particular requirement, using the best grades of Full Music wire, 


Stainless Steel wire, or High Carbon wire... to fit the job. 


Elliott Engineering Service will help you select 


the type of Flexible Shafting and standard accessories 


which are best suited to your particular type of work. “* | 

Inquiries are held in confidence, and this service is Tt : - 

yours without obligation. G0) g: 
MANUFACTURING CO. 


[real Ask for Circular 200 
CATALOG I 
SWEET 352 Prospect Avenue, Binghamton, N.Y 





8 out of g 


Major Farm Tractor Manefacturers Use 


ROCKFORD 
CLUTCHES 


Te Melp Make Their Tractors Operate Reliahly 
ond Efficiently in the Most Regged Service 


Let our engineers show you how 
ROCKFORD CLUTCHES will 


ROCKFORD CLUTCH DIVISION 
8ORG. waRnen 
1307 Lighteenth Street, Rockford, Hllinols 
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IT ALWAYS PAYS TO SPECIFY 


Sin 


PIPE FITTINGS 





~ ee 


/ Bes, ta, 
‘ATIN = 
mac oe coe AT ™ ENT | 


” 


...When you judge by 


Operating Statements 


Maximum strength and endurance to 
minimize shutdown losses and replace- 
ment costs...these are important op- 
erating economies you can trace directly 
to the laboratory safeguards of Ladish 
Controlled Quality. Advanced metallur- 
gical controls over materials and forging 
methods assure complete dependability 


in every Ladish fitting. 





THE COMPLETE ( Onleclied Yeatily FITTINGS LINE 
PRODUCED UNDER ONE ROOF.__ONE RESPONSIBILITY 


ji by USS = er exe ye 


CUDAHY, WISCONSIN 
MILWAUKEE SUBURB 


District Offices. New York © Buffalo © Pittsburgh © Philadelphia @ Cleveland © Chicogo ©@ St. Poul 


T0 MARK PROGRESS St Lous © Atlanta © Houston © Tulsa © Los Angeles © Havana © Toronto @ Mexico City 


CCBELoE:1.2:+7-8OOF C7 





e THE MUNICIPAL ELECTRIC PLANT 


IOWA 


of MUSCATINE, 


Knows the value of 


Republic automatic boiler control and instrument panels at Muscatine Municipal Electric Plant 


@ In 1941 the Municipal Electric 
Plant at Muscatine, Iowa, installed a modern 100,000 
lb. per hr. steam generator. In 1948 a second boiler 
rated at 160,000 lb. per hr., 650 psi. was added. 


In any steam electric generating plant, electric 
power rates and steam costs go hand-in-hand. Low 
steam cost however, is not the result of efficient 
boiler design alone. To realize all the operating advan- 
tages of these modern boilers, each was equipped with 
a Republic automatic combustion and feed water 
control system at the time of installation 


The installation of Republic automatic controls on 
your boiler or (boilers) will enable you to:— 


SAVE FUEL by automatically maintaining highest 
combustion efficiency. 


INCREASE STEAM OUTPUT by operating the boilers 
at test efficiency 24 hours a day, 7 days a week. 


CONSERVE MANPOWER by automatically performing 
the many routine repetitive adjustments. 


REDUCE OUTAGES by maintaining uniform operating 
conditions. 


Find out about Republic control systems. One of our 
engineers will be glad to consult with you at any time. 
Write us today 


REPUBLIC FLOW METERS 0. « 22+0 o1versey parcway -enicaco «7, 1101s 
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Your best source of information 


with respect to pressure 


piping is the new ....-.- 














Principal Amendments and New Requirements 


incorporated in this 1951 REVISION include: 


In Section 1—POWER PIPING SYSTEMS, there are new requirements for 
hydrostatic tests of steel valves and fittings before erection and of piping 
systems after erection . . . revisions that permit designing boiler feed 
piping to conform to the adjusted temperature —pressure ratings of Sup- 


plement 1 of the Bi6e-1939 Standard. 


Section 2—-GAS AND AIR PIPING SYSTEMS now has a revised Formula 
3.... mew provisions affecting wall thickness of pipe in gas and air com- 
Pression systems... new rules requiring pipe other than cast iron and non- 
ferrous tubing to be capable of qualification for maximum allowable work- 
ing pressures at least equal to the pressures prescribed for pipes of various 
yield strengths. 


The scope of Section 3—OIL PIPING SYSTEMS has been clarified . . . the 
modified Lame formula is now the primary basic formula for wall thickness 
while the modified Barlow formula is retained as an alternate . . . all tables 
of pressure-temperature ratings agree with those in Supplement 1 of the 
Biée-1939 Standard . . . allowable stress values are included for API 5LX 
pipe and other materials that meet higher service conditions . . . there are 
provisions for pressure seal valve bonnets and welded bonnets. . . permission 
to use block valves between pressure vessels and their relief valves under 


specific conditions. 


Obsolete requirements, specifications, and tables have been eliminated 
from Section 4—DISTRICT HEATING PIPING SYSTEMS .. . all tablescon- 
tinued have been brought up-to-date . . . material specifications that have 
become available since the last revision are included. 


Chief changes in Section 5—REFRIGERATION PIPING SYSTEMS are 
those affecting the requirements for specific minimum thickness of refrig- 


erant pipe and tubing. 


In Section 6—FABRICATION DETAILS, the welding rules of the ASME 
Boiler Code are now embodied in the welding requirements . . . illustrations 
and examples are inserted to show the application of these rules for rein- 
forcement of welded branch connections . . . there are amended expansion 


and flexibility requirements. 


Section 7—MATERIALS, THEIR SPECIFICATIONS AND IDENTIFICA- 
TION includes requirements for marking component !parts of viping 
systems and a statement of the Committee's policy in making refereuce to 
standards and specifications . . . . allowable stress values have been trans- 
ferred to the sections for various piping systems. 


Rules for INSTRUMENT AND CONTROL PIPING now contain specifica- 
tions for flared and compression type fittings . . . separate requirements for 
take-off connections, reservoirs, and shut-off valves. 
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Committees representing engineer- 
ing and trade associations, govern- 
ment bureaus, and equipment manu- 
facturers worked for more than two 
years on the revision of the 1942 edi- 
tion. They have rewritten most of the 
text, amended many of the require- 
ments, amplified others, eliminated 
rules that have become obsolete, and 
incorporated much new material. The 
result is the 1951 Code providing up-to- 
date requirements for: 
® Selection of suitable materials and reference 


to standard specifications by which they 
may be secured. 


® Designation of proper dimensional standards 
for the elements comprising piping sys- 
tems. 


*Design of the component parts as well as 
the assembled unit including necessary 


supports. 

® Erection of these systems. 

*Test of the elements before erection and of 
the completed systems after erection. 


Order your copy of this 1951 Code 
today so that when you need reliable 
information on pipe design, fabrica- 
tion and installation it will be readily 
accessible. 


7 
$ 20% discount to 
3.50 XsiE members 


Published, March 1951 by 
THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 West 39th Street, New York 18, N. Y. 
in Aprit, 1951 - 117 








TORSION 
COMPRESSION \== \ 4 ‘ SPRINGS 
SPRINGS > a 


\ = = WT : 
SMALL) 4 \Y ¢ SPRING 
STAMPINGS ik WASHERS 








4 FLAT 
SPRINGS 





SPRINGS 


Everything for the design and production of 
WIRE springs—with unusual facilities for heat-treating, 
testing and inspection. Special department for 

FORMS } small orders and experimental lots. 


Barnes -Gibson-Raymon 


Division of Associated Spring Corporation 


Detroit 11, Mich. * Ann Arbor, Mich. 





Specific, Detailed Information 
on Machines, Accessories, Tools 5 types and sizes of 


Completely revised Second Edition miniature ball bearings 


METAL | 
* ila | te minia’ Standard and — for 
PROCESSING \ \ ‘ cogiaton npr eames sms minim fron Light in 


By ORLAN WILLIAM BOSTON weight. Specify MPB for shock loads, continuous opera- 

. University of Michigan ————— r tion, extreme temperature ranges and delicate responsive- 

s ness. Special —_ and complete engineering service 

Correlates data on design, metal and final form. F Write for catalog M. 


Features: 
specific, detailed data on machines, accessories, 
tools, machineability 
wrelation of design, metals (metallurgy and = —T gue eneeere 
fabricated form) and manufacture 4 Ne) KEENE, NEW HAMPSHIRE. U.S. 


wide coverage of practical applications 
new technical information developed during 
since World War I[—cutting tool materials, 
methods of grinding, cutting oils, speeds an E FA POCKET SIZE TECHNICAL 
feeds, etc | 
development of product design including ma- DATA BOOKS $1. EACH 
terials, analyses and forms, fits, tolerances, sur Printed on loose leaf, six hole, 6-3/4” x 3-3/4" bond paper, each book 
face quality, etc contains about 140 pages of technical data, presenting condensed, 
wutline of manufacturing processes for metal pong and essential data for the student. engineer, technical worker 
parts, classes of machine tools, and accessories a 
involved in manufacturing, routing, time study, Te... Cat chemicty sy: rv] Analytic 
! * ys, Meters Chemistry 
= layout lumination Reinf. Concrete — Hi 
potest agoasing specifications and standards . ogee. Octo sundne Constr. Sevevins “i fon tee MM h'y 
590 helpful illustrations... photographs. . . charts Lumber Date Television & FM a eae Thermodyn. This. 
diagrams Ait Conditioning Electricity, AC Machinists Data —_& Charts 
1951 763 pa General Math. Electricity, OC Piping — Phys.& Thermodyn- 
pages Math. Tables AC motors and Surveying Tabi 

Send to Wiley today for your approval copy. pee Tables Guansten Tie-Log Tables eee a 
Please include name, address and your firm’s name Write for FREE Catalog, over 200 listings. See for yourself how help- 
ful LEFAX can be to you. Send $1. for each book, or $5. for any siz 


JOHN WILEY & SONS, INC., books listed above, to: 
Dept. ME-551,440—4th Ave., New York 16,N. ¥. ||| LEFAX Dept. ME-6 Philadelphia 7, Pa. 
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Jones Worm-Helical Speed Reducers are high 
efficiency uni fifteen standard ratios from 
40 to 1 to 250 to 1 for all common motor speeds. 
They are ideal for vertical shaft drives to agitators, 
mixers, bending rolls, ete. 

The low speed shaft can be extended up oF down, 
for coupling connection OF gear drive. 

Bulletin No. 75 covers complete details. 


fine JONES FOUNDRY & MACHINE co. 
4427 W. Roosevelt Rd., Chicago 24, Wi. 
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PRESSURE 

ACTUATED 

SWITCHES 
for 


EXPLOSIVE ATMOSPHERES 


Accurate response to any pressure or vacuum change may 
be achieved with safety in atmospheres containing vapors 
of ethyl, ether, gasoline, alcohol, acetone, petroleum, 
naphtha, lacquer solvents as well as natural gas or grain 
dust. 

Meletron explosion-proof models incorporate U.L. ap- 
proved Micro-Switches. Pressure elements are adjustable 
in the field without exposing the circuit. 


Meletron is your electric-hydraulic link. 


SOLE DISTRIBUTOR FOR INDUSTRIAL APPLICATIONS 


EBAGREESEDALL: 


1566 EAST SLAUSON AVENUE, LOS ANGELES 11, CALIFORNIA 


SIMPLICITY 
of DESIGN... 


For Moving 
Pipe Lines 


For safe, unrestricted flow, Flexo Joints offer the strength 
of pipe plus the flexibility of hose — to convey fluids 
through movable pipe lines or to equipment while in 
motion. Just four simple parts, completely enclosed—no 
springs—no small or loose parts . . . long wear—low 
maintenance. Four styles—standard pipe sizes 4" to 3”. 


Write for complete informati: 


FLEXO SUPPLY CO., Inc. 





4652 Page Bivd. St. Louis 13, Mo. 


in Canada: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 13, Ont. 





y'RE SURE OF PROPER CoMpyc 
Wor itt! ELLISON INSTRUMENTS 1 OM 


PORTABLE GAS ANALYZER 
Accurate, easy-to-use Combustion 
Testing Set is equipped for analysis 
< — Oz and CO, complete —_ 

e gas ther 


Bulide 120. 














PITOT TUBES 


For air and gas flow 

measurements. Angle and 

Straight Stem Types. Con- 

ical and hemispherical tips: 

ac a for temperatures to 
oe 500°F.; stainless steel for 
PORTABLE temperatures to 1000°F. 

GAS ANALYZER Described in Bulletin 9-F. 


ELLISON DRAFT GAGE CO. 


213 W. KINZIE ST. Since 1896 CHICAGO 10, ILL. 
THE ELLISON LINE ALSO INCLUDES: 


Dial Draft Gages—Bell Type Inclined Draft Gages—Portable 

Inclined Vertical Tube Gages Vertical Tube Gages—Oil, Heavy 

Liquid and Mercury—Single and Multi-Tube Saturator Gages 

U Gages—Stationary and Portable Air Filter Gages—Dial and 

Inclined Tube Types - Pitot Tubes - U Path Steam Calorimeters 
Portable Gas Analyzers—Orsat Type 


U-PATH STEAM 
CALORIMETER 
Combines a throttling, 
separating and re-evap- 
orating calorimeter in a 
single chamber. Sound- 
ly engineered and con- 
gemened Ask for Bul- 
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Changing Patterns of Fuel Supply, James Boyd 
The Fields of Utility of Investment Castings, R. L 
D. Von Ludwig 
Radiation Pyrometry in the Steel Industry, Donald Robertson 
The Application of Cutting Fluids to Machining Operations, R 
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FOR POWER and 
PROCESS STEAM 


All-weld: 1 Portable with fire- 
box for ‘efractory lining and 
yey Sous tu 
A Q-u-i-c-k 

6 sizes, 50 - Y 150 HH. P., 125 
and 150 Ibs. 
80 Years ) + 
Write Dept. 89-M4 for 6” scale 
with pipe diameter markings. 


KEWANEE BOILER CORPORATION 
RE WANMEE, HLLIMOTS 


Aeros Resaros & S 


avdard Sanitary ons 
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Koppers Can Help You Save Money 








With Easily Modified 


STANDARD Fast’s Couplings 


FOOLPROOF DESIGN: In- 
stead of perishable oil 
seals, Fast’s use a perma- 
nent metal-to-metal clos- 
ure. Oil is always main- 
tained at a safe level, 
whether the Fast’s is run- 
ning or standing still! 


LOWEST COST: Fast’s 

Couplings cost less per 

year because they nor- 
mally outlast the equipment they connect. 
Original cost can be divided by 20 years or 
more. As one user says: ‘‘We’ve had this Fast’s 
Coupling since 1930... it’s apparently going to last 
forever!" (Name on request.) 


NEW DEVELOPMENTS: Fast’s were the first gear- 
type couplings on the market. And they're first 
again with new designs developed by Koppers 
—like the revolutionary new Breaking Pin 
Coupling now available. 








) FASTS 


THE ORIGINAL 
GEAR-TYPE 


INDUSTRY'S STANDARD FOR 31 YEARS 


MECHANICAL ENGINEERING 


lr YOUR coupling problem looks tough—specify Fast’s. 
Then Koppers’ engineers can go to work, study your 
problem, and in many cases find a special coupling is not 
needed at all. Instead, these coupling specialists can often 
modify a standard Fast’s Coupling and save you important 


money! 


Standard Fast’s Couplings can be modified for hundreds 
of unusual applications. Records kept over the past 31 
years prove that Fast’s Couplings outlast the equipment 
they connect. Fast’s still maintains its original design, 


without basic change or sacrifice in size or materials. 


Don’t take chances. Whether your application calls for 
special or standard couplings, specify Fast’s. For full in- 
formation and specifications, write for your copy of 


Fast’s free catalog today! 


fad COUPON TODAY |\'OR FREE CATALOG! 


KOPPERS CO., INC., Fast’s Coupling Dept., 

254 Scott St., Baltimore 3, Md. 

Gentlemen: Send me Fast's Catalog which gives detailed descriptions, en- 
gineering drawings, capacity tables and photographs. 
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Positions 


OPPORTUNITIES (ii ieaaesnes 


Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 


RATES 
— inserted at the rate of $1.50 4 line. $1. 


a line to members of ASME. Seven words to the line 
average. A box number address counts as one line. 
Minimum insertion charge, 5 line basis. Display Adver- 
tisements carried in singe column units of multiples of one 
inch at flat rate of $25 per inch per insertion. Copy 
must reach us not later than the 10th of the month 
preceding date of publication 


Representatives—Sales Agencies 
usiness for Sale 
Partnership—Capital 
Manufacturing Facilities 


























Classified Advertisements under this head- 
ing in MECHANICAL ENGINEERING = 


POSITIONS OPEN WANTED 


MECHANICAL ENGINEER 


Supervise Machine Shop of leading 
manufacturing plant. Established 1896. 
Essential Industry using metals and 
plastics. Experienced in designing high 
productive progressive dies for small 
metal parts and plastic molding dies. 
Must understand how to take charge of 
tool and die makers and machinists. 
Plant located in Hudson County, New 
Jersey. Salary open. Write giving per- 
sonal résumé. All replies held strictly 
confidential. Personal interview at your 





AC SPARK PLUG DIVISION 
OF GENERAL MOTORS 
CORPORATION 
PRECISION INSTRUMENT PLANT 











WANTED 
GAS ENGINEER 


Large and expanding utility com- 
pany located on the Eastern sea- 
board needs experienced gas engi- 
Neer to assist in contemplated con- 
version to higher B.T.U. gas. 
Permanent position is offered to 
man with at least 5 years of experi- 
ence in transmission, distribution 
and conversion problems. 


Positions now available for highest 

caliber personnel in the field of 

airborne automatic electro-me- 
chanical control equipment. 


MECHANICAL DESIGN ENGINEERS 
ELECTRONIC ENGINEERS 
SERVO ENGINEERS 
JUNIOR ENGINEERS 


New and expanding division of an 
established firm with 20 years of suc- 


convenience. 


Address CA-3515 
care of ‘“‘Mechanical Engineering’ 








Please write giving full particulars 
of personal background, education, 
experience and salary desired. All 
replies will be treated with the 
strictest confidence 





PHYSICISTS 
AND 


SENIOR RESEARCH 
ENGINEERS 


POSITIONS 
NOW OPEN 


Senior Engineers and Physicists having 
outstanding academic background and 
experience in the fields of: 





Address CA-3447, care of “Mechanical Engineering 


the DUPONT ce. 


Wants 
MANAGEMENT 
ENGINEERS 








cessful experience in the instrument field. 
Work involved deals with the manu- 





facture and development of highly com- 
plex equipment of the most advanced 
type. 


Write or Apply 


AC Spark Plug Division 
General Motors Corporation 
1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 


Microwave Techniques 
Moving Target Indication 
Servomechanisms 
Applied Physics 
Gyroscopic Equipment 
Optical Equipment 
Computers 











MECHANICAL ENGINEER 


WITH DEGREE 


For progressive chemical manufacturer, 
located on the Texas Gulf Coast. Ex 
cellent opportunity for man with gen- 
eral plant engineering experience, in 
cluding estimating and drafting. Mus 
have four to six years’ piping and struc 
tural drafting experience. In reply, 
give following: work experience, edu- 
cational background, personal data, 
and salary desired afi replies kept 
confidential 

Address CA-3902, care of 


Mechanical Engineering 











MECHANICAL ENGINEER 


Excellent cote for graduate engineer, 
preferably mec 25-45, with experience 
in valves, cinine or related (adustry. Upstate 
ork Write full details 

and 


salary require: 
Box 937, Elmira, N. Y. 








.. must be graduate of Mechanical, 
Chemical or Industrial Engineering, 
with 3 to 12 years’ experience in 
any of the following: Office 
Methods, Work Simplification, 
Wage Incentive, Craft Mecsure- 
ment, Clerical Measurement or 
Statistical Analysis. Must be willing 
to travel. 

Give experience, education, age, 
references, personal history, salary 


geceived and salary expected. 
Please be complete and specific. 


All inquiries Will be Considered 
Promptly & Kept Confidential. 


E.|. du Pont de Nemours&Co. 


ENGINEERING DEPARTMENT 
WILMINGTON, DEL. 


a 








Pulse Techniques 
Radar 
Fire Control 
Circuit Analysis 
at Design 

Applied Mathematics 
Electronic Subminiaturization 
Instrument Design 
Automatic Production Equipment 
Test Equipment 
Electronic Design : 
Flight Test Eacaressentasion 


are offered excellent working conditions 
and opportunities for advancement in 
our Aerophysics Laboratory. Salaries are 
commensurate with ability, experience 
and background. Send information as to 
age, education, experience and work 
preference to: 


NORTH AMERICAN AVIATION, INC. 
AEROPHYSICS LABORATORY 
Box No. H-4 
12214 South Lakewood Blvd. 


Downey, California 
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MECHANICAL 


AEROJET 
ENGINEERING CORPORATION ENGINEERS 
World’s Largest Rocket Plant detailed mec pad. ph engineering a ee. 


imates for indistrial end public utility 
steam power 


Needs oo. location te Rosten. Inoe inreoky please 
Mechanical, Chemical, Elec- and salary desired. Present em- 
tronic and Electrical Engineers bloven w ‘wil not be contacted before peronal 
for research, design, and de- Stone & Webster 


velopment work on rockets, ENGINEERING CORPORATION 
rocket components, and guided ates ‘ 
missiles. : eta 














All inquiries will be con- 

sidered promptly and kept 
confidential. MECHANICAL ENGINEER 

NEEDED FOR 

Aerojet Engineering Corporation EXPLORATORY RESEARCH 


AZUSA CALHOMGA and NEW DEVELOPMENTS 





Prefer mon with experience in 
mechanisms and structures. 


MECHANICAL ENGINEER B-W CENTRAL RESEARCH LABORATORY 


a opening for experienced steam power 


plent design aoe on continuing engineering scstee 
staf of electric utility. Headquarters in Allen- ] BORG-WARNER CORPORATION 


town, Pa. 








Write to — 
mee fowes a est Company Bellwood, Illinois 
lento 





wn, 
c/o Naachenteat Engineer 








EXPERIENCED STRUCTURAL ENGINEER 
FOR EQUIPMENT DESIGN 


Responsible graduate engineer or non-graduate equiva- 
lent with 10 to 15 years’ experience in the design of steel 
structures with special emphasis on the structural components 
of heavy machinery. Objective is design new processing 
equipment for low pressure, high temperature applications. 
Will include limited supervisory duties. 


General knowledge of following desired: materials 
handling equipment; design of storage bins, low pressure 
vessels, supports and structural details; materials of con- 
struction; shop and field fabrication practices. 

Position is new one in internationally known, medium 
sized, engineering company engaged in critically-needed 
defense work. Location Stamford, Connecticut. Room for 
advancement and self improvement for qualified man who 
can develop new ideas. 


Apply with photo and complete resume. 


Address CA-3491, care of “Mechanical Engineering.” 











ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc. offers un- 
paralleled opportunities in Re- 
search, Development, Design and 
Test work in the fields of Long 
Range Guided Missiles, Auto- 
matic Flight and Fire Control 
Equipment and Atomic Energy. 
Well-qualified engineers, de- 
signers and physicists urgently 
needed for all phases of work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 
Stress & Structures 
* 

Salaries Commensurate with 

training & experience. 
Excellent working conditions. 
Finest facilities and equipment. 
Outstanding opportunities for 

advancement. 
Write now—Give complete resumé 
of education, background and 
experience. 

e 


PERSONNEL DEPT. 
Aerophysics & Atomic Energy 
RESEARCH DIVISION 
North American Aviation 
INC. 


12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 
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alifornia 


alling 


engineers 


There’s a better life waiting for you and 
your family in Southern California —at 
Lockheed. Here, in beautiful, sun-swept 
San Fernando Valley, you find living and 
working conditions beyond compare. 


$o why not enjoy both your work 
and your life in Southern California? 
Lockheed’s long-range production pro- 
gram has created many new openings. 
Engineers are needed immediately on 
commercial and military aircraft. 


What’s more, higher salary rates are now 
in effect. Lockheed also offers generous 
travel allowances to those who qualify 
Full pay if additional training necessary. 


Positions now open include: 
Electronics Engineers 
Aircraft Design Engineers 
Stress Engineers and Analysts 
Production Design Engineers 
Engineering Technical Writers 
Flight Manuals Engineers 
Aircraft Equipment Engineers 


Send today for free illustrated booklet, 
describing the wonderful living and work- 
ing conditions at Lockheed in Southern 
California. Use handy coupon below. 


Mr. M. V. Mattson 

Employment Manager 

Lockheed Aircraft Corporation 

Burbank, Colifornia 

Please send me your free illustrated book- 
let describing the better living and work- 
ing conditions at Lockheed. 





Name 





Street Address 





City and State 


LOCKHEED 


AIRCRAFT CORPORATION 


rrr nr nr a 
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General Electric 
Needs 
Engineers and Physicists 


Positions available in our Aircraft 
Gas Turbine Divisions, Lockland, 
Ohio, and Lynn, Massachusetts plants 
for experienced mechanical, electrical, 
aeronautical and metallurgical engi- 
neers and physicists. Please send 
resumc to 


Personnel Office; 
Aircraft Gas Turbine Divisions, 
920 Western Avenue, 
West Lynn, Massachusetts 


GENERAL @@ ELECTRIC 


ENGINEER WANTED 
Well established western steel 
plant seeks an experienced 
wire mill engineer capable of 
development and improvement 
of all wire mill equipment. Here 
is an excellent opportunity for 
an aggressive man, to form a 
permanent connection with an 
attractive future. Send com- 
plete details of experience, 
qualifications and salary ex- 
pected. Address CA-3500, care of 


“Mechanical Engineering.” 














QUALITY CONTROL ENGINEER 


with experience in aircralt engine of propellor 
manufecturing. Excellent opportunity with 
expending aircraft manufacturer. Submit 
detailed resumé of experience end training. 


Address CA-3$14, care of “Mechanical Engineering.” 








MECHANICAL ENGINEERS 
Experienced 


Large Eastern Corporation, operating Government 
lefense research program, has openings 
on for several Mechanical Engineers includs 
"He ad in charge of Weapons Development Groups 
ent employment anticipated. Applicants must be 
rity investigation 
educational back- 


tizens, able to pass Sec 
in writing must give ful 


and experience 


ess CA-3493 care of “Mechanical Engineering.” 








AERONAUTICAL 





Two to ten years’ experi in 


® STRESS ANALYSIS 

© AIR FRAME DESIGN 

® SHOCK AND VIBRATION 
® QUALITY CONTROL 

® ELECTRONIC PACKAGING 


College graduate. 
writing experience. 





N. M. Sandia Laboratory is op 


THESE ARE PERMANENT noaerres 1 toy with Sendie C porati 
t Sandia C 


ATOMIC ENERGY INSTALLATION 
NEEDS ENGINEERS 


MECHANICAL 


AERODYNAMICISTS 


h, design, development or test. Patent history 
desirable but not necessary. A variety of positions open for men with Bachelor's 
or advanced degree qualified in one or more of the following fields: 


@ LARGE WIND TUNNEL TEST 
© INSTRUMENTATION 

@ ENVIRONMENTAL TESTING 
@ MECHANISMS 

® HANDLING EQUIPMENT 


TECHNICAL WRITERS 


Technical background preferred. Several years’ professional 


in Alb 


q 
heidi 














,a 
Western Electric Company, under pie te with the OMIC ENERGY %Oee 
MISSION. This laboratory offers good working conditions and liberal employe 
benefits, including paid vacations, sick leave, and a retirement plan. 


Albuquerque, center of a metropolitan area of 150,000, is located in the Rio Grande 

alley, one mile above sea level. The ‘Heart of the Land of Enchantment,’ Albu- 
querque lies at the foot of the Sandia Mountains, which rise to 11,000 feet. Climate 
is sunny, mild and dry the year ‘round. 


MAKE APPLICATION TO: PROFESSIONAL EMPLOYMENT DIVISION 


SANDIA CORPORATION 
SANDIA BASE, ALBUQUERQUE, NEW MEXICO 
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WANTED AT ONCE 


for 


LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 
by 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles, California 


Unusual opportunities for Aero- 
dynamicists, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of air- 
craft engineering. Engineering 
skills other than aircraft may be 
adaptable through paid training 
program. Also openings for 


Recent Engineering College 
and Technological Graduates 


Long-range military program 
offers fine chance for establishing 
career in aircraft while aiding 
defense effort. Transportation to 
California and established train- 
ing time paid. Salaries commen- 
surate with experience and ability. 


Please include summary of 
education and experience 
in reply to: 
ENGINEERING PERSONNEL 
OFFICE 


SECTION 4 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles International Airport 
Los Angeles 45, Calif. 
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THERE’S A BETTER JOB FOR YOU AT 
HAMILTON STANDARD 


Leading engineering firm in an essential industry offers: 


Immediate Openings - 


Finest Working Conditions - 


Excellent Pay 
Opportunities for Advancement 


Insurance and Retirement Income Plans 


Hamilton Standard needs experienced engineers now 
to develop vital aircraft equipment. 


Put your own ideas and experience to 
work at Hamilton Standard, top en- 
gineering firm in the field of aircraft 
equipment design and production. 

Help develop supersonic equipment, 
cockpit air conditioning and other air- 
craft accessories and propellers. 

Build your future with a sound en- 
gineering organization in a field with a 
bright future, both in military and 
commercial aviation. 


HAMILTON 


Live and work in a pleasant, quiet 
community in the heart of beautiful 
New England. Settle your family 
where there are excellent schools . . . 
fine shopping districts . . . moderate 
living costs. 

Let us have your resume now. State 
age, experience, qualifications, marital 
status, pay expected. All replies will 
be answered. Address Personnel Man- 
ager, Department K; 


STANDARD 


One of the Four Divisions of United Aircraft Corporation 
EAST HARTFORD, CONNECTICUT 








METALLURGIST 


Familiar with aircrat quality om work. Give 
education, experience, names of past em- 
ployers and salary desired. New York metro- 
politan area. 


Address CA-3512, care of ‘Mechanical Engincering.”’ 








MACHINE DESIGNERS 
Excellent openings for graduate M.E.'s with at 
least 5 years’ experience in design of special euto- 

ic P with leed- 
ing manutecturer. 
Send connie Oe date + ~ Paul Dale 


1122 . Ave. 
Chicago 40, Ill 














MECHANICAL ENGINEERS—BS-MS Senior Engineers, ex- 
— in design and modification of electro-mechanical devices 
ork of a development nature. Knowledge Sonar desirable 
Location Silver Spring, Maryland. Salary open. Address CA- 
3488, care of Mechanic al Engineering 
SALES-SERVICE. 2RS- Eecelleat opportunities in 
several districts for Sales-Service Engineers, under 40, with 
national manufacturer of power plant accessory equipment 
Engincering background ft reed experience desirable. Train- 
ng provided. Write fully giving personal, educational, and 
b ssiness history and salary requirements. Confidential. Address 
CA-3489, Mechanic a Engineer ing 
DEVELOPMENT E NGINE ERS Development engineers for new 
product development. Must have creative ability, initiative and 
eadership qualities for carrying projects in the development of 
medium to heavy machinery and equipment. Outstanding oppor- 
tunity in expanding development engineering division of well 
established southeastern Pennsylvania company Advise educa- 
tion, experience, personal history and salary requirements 
A Adress ( ‘ 3495, care of ‘*Mechanical Engineering 


care of 


DESIGNER, CE NTRIFU GAL PU MPS, EXPERIENC ED tel 
design and supervision work, permanent position in southern 
Ohio. Starting salary for right man, $6000, with substantial 
increase within year. Address CA-3457, care of ‘Mechanical 
Engineering 


MECHANICAL GRADUATE PREFERABLY LICENSED. with 
broad background of plant engineering, including design of 
buildings and auxiliary equipment, plant maintenance, power 
lant design and operation. Paper mill experience helpful 
Location Akron, Ohio with nationally known manufacturer 
producing wariety of products. Salary open. Address CA-3465, 
care of ‘‘Mechanical Engineering.” 





AERODYNAMICIST—preferably with mechanical engincering 
experience, for design, testing, and development work on axial 
flow fans and blowers. Desirable: training or experience io 
axial flow blower design and knowledge of advanced mechanics 
Masters Degree preferred. Location midwest at a plant of 
large machinery manufacturer. Salary depending on past train- 
ing and experience. Stable position with secure future. Address 
CA-3510, care of ‘Mechanical Engineering.” 

ASSOC IATE PROFESSOR OR PROFESSOR OF GENERAL 
ENGINEERING—Opportunity for young man to develop 
Department of General Engiocering now accredited by ECPD 
Doctors degree desirable but will consider masters degree plus 
Western South Dakota 
Address 





industrial nes ater Location 
Salary dependent Se education and experience 


CA A-3517, care of * chanical Engineering 


MECHANIC AL ENGINEERS- —for pulp and paper mil! denies 
including mechanical equipment layouts and piping design 

In first letter give complete erygineeru.g experience, age, educa- 
tion, et Address Construction Engineer, P.O. Box 1844, 
Savannah, Ga. 

ENGINEER Project | engineering, , design ond customer contact 
for medium size firm of engineers, fabricators and erectors. Blast 
furnace and other steel mill experience desirable. Excellent 
opportunity. John Mohr & Sons, $3200 E. 96th Sereet, Chicago 17, 
Ulinois. 


MECHANICAL ENGINEER—with at least 2 co 3 years’ experi 
ence in the design and job fabrication of ASME Pressure 
Vessels and Heat Exchangers required for design, estimate and 
inspection work by engineering company located in Montreal 
Salary commensurate with ability. Please send complete resumé 
of education, experience and recent photograph. Address CA- 
3506, care of “Mechanical Engineering.” 





Continaed on Page 126 
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Five Pages of “OPPORTUNITIES” This Month . . . 122-126 





POSITIONS OPEN 





RESEARCH OPPORTUNITIES 


The University of Michigan is ex- 
panding its research organization and 
will have a number of excellent op- 
portunities open in important research 
es cond for engineers, physicists and 
mathematicians. Work classifications 
are in the fields of 


ELECTRONICS 
Experience in circuit development and 
design on — and digital computers, 
telephone switching equipment or cath- 

ode ray displays preferred.) 


SYSTEMS ANALYSIS 
SIMULATION 
OPERATIONAL ANALYSIS 
Researchers have an opportunity to 


—— their requirements for gradu 
ate degrees while employed 


Salaries are commensurate with 
training and experience. Applicants 
are invited to send a resumé of educa 
tion and experience to 


PERSONNEL OFFICE 
UNIVERSITY OF MICHIGAN 
ANN ARBOR, MICHIGAN 
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aan KS. 
Lockheed offers you a chance to 
live and work in Southern California 


Lockheed invites you to join its long-range 
production program, building the aircraft 
of today—and tomorrow. 

This is your chance to make Lockheed’s 
future your future—in an area where liv- 
ing conditions are beyond compare. 

Increased pay rates and generous travel 
allowances offered. 

Experience in design and installation of 
aircraft armament required. 


Write today for free ill strated booklet, describ- 
ing living and working diti at Lockheed 
in Southern California. Address: 





M. Vv. MATTSON 
Employment Manager 


LOCKHEED 


AIRCRAFT CORPORATION 
Burbank, California 
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DESIGN ENGINEER A and DESIGN ENGINEER B—Re- 
sponsible itions requiring three to five years experience in 
mechanical desigo of aircraft quality, preferably in gas tur- 
bioes or similar type machines. Must be capable of work- 
ing from design specifications in making layouts of complete 
parts or components including sheet metal construction, tak- 
ing into consideration manufacturing costs, weight, stress, 
heat, material properties, mechanics, dynamics, and produc- 
tion problems. Address CA-3$19, care of “Mechanical Eo- 
gineering 

ENGINEERING FIELD SERVICE REPRESENTATIVE 
Need man free to travel (preferably single) with engineering 
background and expericace in gas turbine engine test work 
Field service experience desirable but not essential. Address 
CA-3520, care of ‘Mechanical Engineering." 


POSITIONS WANTED 


Retired executive ENGINEER, perfect health, very active, de- 
sires full or part time work N.Y. area, salary oot important; 
interoal combustion problems, gas turbines, shop management, 
tooling quality control, tests, technical writing, appraisals, 
specifications, general mechanical problems, N. Y. and N. J 
licenses; cleared for Army, Navy and Air Force confidential 
work. Address CA-3442, care of “Mechanical Engineering 
MECHANICAL ENGINEER—S.D. Applied Mechanics (Har- 
vard); $M S. (M.LT.), Registered Professional Engineer 
3'/: years’ pract. exper., mostly struct. dynamics (vibrations, 
shock), knowledge foreign languages; seeks position consulting, 
research. Address CA-3486, care of ‘Mechanical Enginecring 
G.E. APPLICATION ENGINEER—, B.E., Reg. P.E., broad 
lectrical and mechanical background from 9 years’ varied G E 
experience in test, development, design, resident, installatior 
and application engineering and many G.E. training courses 
excellent scholastic background, several patent dockets, readil 
adapgable co new problems and industries, unusually sir » 
jepehdable. Wishes appropriate responsible general 

position in small organization as Assist. or Chief 
manufacturing or process field or as ge’ 

adviser to non-technical management. Desirable 

and living conditions important. Address CA-3507, 
Mechanical Engineering 


Engr. in 


SALES EXECUTIVE-—-M_E Age 41. Responsible charge of 
engineer ing, sales, or administration in heating, air conditioning, 
fan, and pump industries for 18 years, desires administrative pos: 
in smal! plant. Midwest preferred. Member ASME, 
Address CA-3$08, care of “* Mechanical Engineer ing 
MECHANICAL ENGINEER—%6; PhD; ASME, IAS, APS 
sed Pa and Cal; 4'/: years’ experience first American designed 
s, in charge of mechanical design section; 4'/2 years 
preliminary design and analysis of power plants for ABC 
harge of engineering group; several publications 
design methods, desires work in design and develop 
Address CA-3§09, Mechanical 


tractor 
atents, and 
ment of power plants 
Enginecring 


are of 


GRADUATE ENGINEER—Siz years’ tool and die, and produc 
tion experience. Four years’ supervisory research, development, 

tool d experience. Desires responsible position with 
smal! growing concer Prefer West Coast areca. Write E. J 
Wiewandt, 2240 34th St., Los Alamos, New Mexico 


MECHA 
ASME. F 
and Adm 

Desire posi 
of *Mechan 


ICAL 


years ¢ 


POWER ENGINEER—Graduate M.E. with eight years’ experi- 
ence in power generation field, five in marine id, desires posi- 
tion connected with steam power development, ation aod 
esently employed in this field; has working 


betterment; is 
Age 30. Address CA-3487, 


knowledge of Spanish language 
care of “Mechanical Engineering.” 


MECHANICAL ENGINEER—29, married, BS in ME, MS ia 
Applied Mechanics, working towards Doctorate in ME; 3 years of 
experience in machine design, development, foundry aod machine 
shop. Strong background in Advanced Fluid Mechanics, Heat 
Transmission, and Elasticity. At present on the faculty of a 
major university. Desires position with future in development, 
research or advanced design. Available in May. Location im- 
material. Address CA-3494, care of “Mechanical Engincering.” 


EXECUTIVE ASSISTANT—M. EB. Age 32; Diversified back- 
ground including administrative and supervisory dutics; ac- 
curate, efficient, trustworthy, dependable; will assume —— 
sibility; seeks opportunity. Advancement; will relocate and/or 
travel. Address CA-3$21, care of “Mechanical Engineering.” 








EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


PLANT PERSONNEL, ENGINEERS, DESIGNERS—Drattsmen, 
Chemists, and Metallurgists, E. G. Stroud, Member ASME and 
Preisdent of Cleveland Engineering Agency Co., 2132 E. 9th St., 
Cleveland 15, Ohio, will help you find positions or men 
ENGINEERS AND EXECUTIVES-—-This confidential service for 
outstanding men who desire positions paying $5000 to $40,000 
will develop preliminary negotiations with reputable organiza- 
tions without risk to present position. For complete details, send 
experience record and expected salary range. Tomsett Associates, 
1205-1 Berger Bidg., Pitesburgh 19, Pa 





SALARIED POSITIONS $3,500 to $35,000. We offer 
the original personal employment service (established 
41 years rocedure of highest ethical standards is 
individualized to your personal requirements. Iden 
tity covered; present position protected. Ask for 
particulars 
R. W. BIXBY, INC. 

115 Dun Bidg. Buffalo 2, N. Y. 








SALARIED PERSONNEL $3,000—$25,000 
This confidential service, established 1927, is geared to 
needs of high grade men who seek a change of connection 
under conditions, assuring, if employed, full protection 
to present position. Send name and address only for 
j Personal consultation invited 


details 
JIRA THAYER JENNINGS 
Dept. J, 241 Orange Street, New Haven, Conn. 











BOOKS WANTED 


WANTED—Back issues of TRANSACTIONS and JOURNAL OF 
APPLIED MECHA NICS—Jan., Feb., Now. 1941; Jan., Feb. 1942, 
Oct. 1943; Apr. 1944; Mar. 1946; Sept., Dec. 1947; or bound 
volumes of those years. W. O. Clinedinst, P. O. Box 266, Pitts 











ING for quick results. 





MAKE USE OF THE 
OPPORTUNITIES SECTION 


If you desire capital or have it to invest; if you 
have a patent for sale or development; if you have 
on hand used machinery for disposal, or if you want 
such equipment; if you have copies of publications, 
or a set of drawing instruments to dispose of; if you 
need help or want a position, in fact, anything to be 
offered that somebody else may want, or anything 
wanted that somebody else may have—use a classi- 
fied advertisement in MECHANICAL ENGINEER- 
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You Can Select Faster, More Efficient 


PRODUCTION 


from the broader range of Brown & Sharpe Cutters 


The closer you match your cutters to 
each job, the faster, more efficiently they 
will cut...and the less power it 
will take. 

Brown & Sharpe offers a complete 
range of cutters that permits accurate 
selection of exactly the right cutter for 
each cutting job! Styles include every 
type from plain milling cutters and end 
mills to metal slitting saws and cutters 


for special uses. And every cutter is a 
quality product . . . designed and pro- 
duced to fulfill the enduring accuracy 
that is built into today’s milling 
machines. 

Whenever you order cutters, specify 
Brown & Sharpe and be sure of getting 
maximum cutter productivity. Write for 
complete catalog. Brown & Sharpe Mfg. 
Co., Providence 1, R. L., U.S.A. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe 
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RATES One Inch Card 


Announcements 
inserted at rate of $20.00 
each issue, $15.00 per issue 
on yearly contract 








CONSULTING SERVICE 





Manufacturers 
of Equipment 
Not Included 

















CECIL W. ARMSTRONG 
& ASSOCIATES 


CONSULTING ENGINEERS 
Model, Pilot and Production Plant Design 
Machine and Tool Design, Research and 

Development Reinforced Plastic Structures, 
Magnetic Fluid Clutches. 


Laboratory: Argonne Roed, Warsaw, indiana 


LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 

Patent Practice before U. S. Patent Office, Validity and 

Infringement Lovestigations and Opinions Booklet aod 

form “Evidence of Coaception"’ forwarded upon request 


Suite 479, 815-1 Sth St., N.W., Washington 5, D.C. 


Spectroscopists 
PHILADELPHIA TESTING 
LABORATORIES 
900 W. Venango Street 
Philadelphia 40, Pa. 








$. BERTRAND BARNARD, LLB., M.E. 
REGISTERED PATENT ATTORNEY 
Mechanical, Electro-mechanical 
Automotive and Aircraft Patents 
PATENT ANALYSES and INVESTIGATIONS 


29-28 41st Avenue g island City 1, N. Y. 
STi Hhwell- reat 





M B DESIGN CONSULTANTS, INC. 
Aeronautical, Electronic, and 
Mechanical Engineers 

bh and Devel t— Aerodynamics, 


Structures, Electronic Instrumentation, 
Product Design 


Swite 1017 521 Fifth Ave., New York 17, N. Y. 








Consult Z. H. POLACHEK 
Reg. Patent Attorney 
1234 Broedwey 


(et 31st St.) New York 1, .N. Y. 
Phone LO 5-3088 








BLACK & VEATCH 
CONSULTING ENGINEERS 


Electricity— Water—Sewage—Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


4706 Broadway Kansas City 2, Missouri 








| Detailing --done the way 


pou want 
RESEARCH AND DEVELOPMENT 
PRODUCT ENGINEERING AND STYLING 
SPECIAL PRODUCTION MACHINES 


aan MAST DEVELOPMENT CO- Inc 





SANDERSON & PORTER 


ENGINEERS AND CONSTRUCTORS 


New York © San Francisco © Chicago * Los Angeles 








BROWN ENGINEERING COMPANY 


Consulting Engineers 


Power Plants, Substations, Transmission, 
Water Supply, Sewage Disposal Rates 


K. P. Building Des Moines 9, lowa 


Industrial Power—Surveys & Design 
MYERS & ADDINGTON 
Consulting Engineers 


21 East 40th Street, New York 16, N. Y. 
MUrray Hill 6-4630 


Power Plants, Structures 
Transmission Systems 


Design ie Inspection 
App: raisals, Reports 


SARGENT & LUNDY 
140 S. Dearbom St., Chicago, Ill. 














EHRCO DIE CASTING SERVICE 


Die Casting Consultation 
Equipment— Installation 
Die and Product Design 
John R. Ehrbar, Pres. 
303 Main Street, Stamford, Connecticut 
Telephone 3-2308 


‘WELD TESTING 


Qualification of Operators—Supervision 
Inspection—Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


J. E. SIRRINE COMPANY 


Engineers 
pervision of Steam and 


Design and Su 
Bower Plants, Industrial 


Hydro-electric 


perme a ePlanse 
Greenville, South Carolina 














Patents Designs 
Novelty Searches Copyrights 


PETER FRIES, Jr. 
Registered Patent Attorney 
110 East 42nd Street, New York 17, N. Y. 


Telephone: MUrray Hill 6-4476 


NUCLEAR DEVELOPMENT ASSOCIATES, Inc. 
—NDA— 
Consulting Physicists, Mathematicians, and 
Engineers. Studies in Analytical Engineering 
and Mathematical Physics 


80 Grand Street White Plains, N. Y. 
WhHite Plains 8-5800 


STANLEY ENGINEERING COMPANY 


CONSULTING ENGINEERS 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 
Surveys 


Hershey Building Muscatine, lowe 

















C. M. HATHAWAY 
CONSULTING ENGINEER 


Project Eng , Product Devel 
Production Desi 1s, Laboratory and Shop. 
Facilities for earch, Model Work, 
and Pflot Manufacturing 


1315 S. Clarkson Street Denver 10, Colorado 





DELOS M. PALMER & ASSOCIATES 


CONSULTING ENGINEERS 
Reg. Mechanical, Electrical & Industrial 
Designers of Special Purpose Machines 
roduct Development 
Laboratory and Model Work 


4401 Jackman Rd. Toledo 12, Ohio 


DESIGNING 
ENGINEERING 
Machines @ Products © Plants 
Processes @ Production @ X-Ray 
SAM TOUR & CO., INC. 
44 TRINITY PL., N. ¥. 6, N. Y. 











GEORGE H. KENDALL 
Consulting Mechanical Engineer 
Cost Reduction Seudies: Process or Product 
Redesign Existing Proc ucts for Greater Prott 
Trouble Shooting Production, Design, Cost Problems 
cialist Automat Machinery, Processes, Controls 
New Developments, Patent Studies, Investigations 
New Products & Process Engineering Scudies 
P O. Boz 72 Est. 1923 
Noroton Heights 


Tel. Darien $-1504 
Darien, Connecticut 











An announcement in this 
section will acquaint others 


with your specialized practice. 








WILLIAM E. WOOD 
REGISTERED PROFESSIONAL ENGINEER 
Specialist in Research ‘elopment 
ry ermodynamics 
Fluid 
— Plant Studies 
Stress aaa Pow 
ndustrial Saginenting 
104 Pine Ridse Road, Media, Penna. 
ephone MEdia 6-2050 








The above consultants are available to work out solutions to your engineering and management problems. 
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“Mr. Bell, I heard every word you said — distinctly!” Thus, on March 10, 1876, Alexander 
Graham Bell (left) learned that his invention had transmitted the first intelligible speech. 


(rea 
zm 


; 
a 


Like today’s telephone, Alexander 
Graham Bell’s invention was a product 
of research. For several years Bell had 
been investigating speech and hearing, 
and devising methods and apparatus for 
the electrical communication of intelli- 
gence. No one had transmitted speech 
sounds electrically but Bell saw that it 
must be possible—given the proper 
instruments. 

One day, while experimenting with 
his harmonic telegraph, Bell’s alert ear 
caught an unexpected sound in the re- 


ceiver. His trained mind told him that 
here at last was the proof that sound 
waves could travel as their facsimile in 
electric waves. Then followed a year of 
development, and in 1876, as shown 
above, he transmitted the first intelli- 
gible speech by telephone. 


During the next three-quarters of a 
century, the telephone research which 
Bell started has grown and expanded to 
serve your telephone system . . . often 
fruitfully overflowing into other fields 
of electrical communication. In today’s 


1) dears of Tomorrows 


—— 


Bell Telephone Laboratories, promising 
ideas find the right skills to bring them 
to life. Through skilled manufacturing 
by Western Electric Company and 
skilled operation by the telephone com- 
pany they are brought to the service 
of the telephone user. 

The high quality of your telephone 
today, its fine, swift service at reason- 
able cost, are the products of work in 
the telephone laboratories in the past. 
The greater value you may expect in 
the future is taking form there already. 


% BELL TELEPHONE LABORATORIES 


Exploring and Inventing, Devising and Perfecting, for Continued Improvements and Ec ies in Teleph Service 
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Reader Service Coupon 
For More Information 


Go through the advertising pages and 
jot down the page numbers and names 
of advertisers about whose product you 


tion — mail the 





want 


saves your time in 
letters. 
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coupon to us— your request will be 
passed on to the advertiser promptly — 
you will hear directly from advertiser — 
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NOW PRECIPITRON 


THE ELECTRONIC AIR CLEANER 


IS AVAILABLE 
AS A COMPLETE 
“PACKAGE” 


Stl Yo 


MATERIAL PROCUREMENT + ENGINEERING EXPENSE 
INSTALLATION EXPENSE - TIME AND MANPOWER 


Westinghouse PRECIPITRON, the electronic air cleaner, has long been used where clean air is a must. 

Its wide acceptance is due to three factors: (1) its design—invented by Westinghouse and developed 
through years of engineering and application experience; (2) its efficiency—three times more efficient 

than the best mechanical air cleaner; (3) its dependability—proved by countless installations. 

In industrial plants, rejects, soilage and substandard work caused by airborne dirt and foreign matter 

are eliminated by PRECIPITRON. Circulating air for individual machines, for single rooms, 

or for large areas of your plant or office buildings can be made free of dust, dirt, pollen, and oil mist. 
NOW, Westinghouse announces a new model which incorporates all the features of the standard line, 

and adds the convenience and money-saving advantages of a factory-designed, factory-matched encased unit. 


HERE'S WHAT IT MEANS TO YOU: 
even the hardware is included! 


Material Procurement Reduced. Everything you need is pro- 
vided . . . no searching for scarce parts or supplies, or resort- 
ing to substitutes 7 
galvanized steel assure rigidity ; 
proper air distribution. 
Eliminates Layout and Enclosure Design. Complete unit avail- 
able in capacities from 8,000 to 44,000 cfm comes ready for 
assembly at the site . . . flanges punched for duct connections 
. Sealed access doors with safety interlocks are pre-installed 


entering side baffles provide 


. 18-gauge casing and 10-gauge tank of 


. all parts fit... 
Masonry Work Reduced or Eliminated. Drain tank for flush- 
ing away collected dirt lays into place and unit bolts to it. . . 
range of 24 sizes from 8' x 5' x 5' to 8' x 10' x 11' permits 
matching to the job. 

Saves Time and Manpower. Prefabricated parts, factory- 
matched, save assembly time and assure proper installation 

. highly skilled labor not required. 


Read about these and many other benefits such as accessibility, ease of 
maintenance, and undivided responsibility. Ask for application data DB 93-820 
TODAY, and see for yourself how the PRECIPITRON Encased Unit can save 
you money. Westinghouse Electric Corp., Sturtevant Division, 138 Damon St., 


Hyde Park, Boston 36, Mass. 


AIR CONDITIONING 


5 
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Write for booklet DB 93-820 today! 


ty 
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MIDWEST WELDING FITTINGS 
Improve Piping Designs 
and Reduce Costs 
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“have you heard about rr 
jo: Per mutit’s New Hot Zeolite Process? 


“Permutit announced the process only a few months ago, but 
already we're putting it to good use in our plant. We think it’s 
the best way of producing water that’s low in alkalinity and silica 


...and with all hardness removed.” 
“Say, Ed, that’s really something . . . getting an effluent of zero 
hardness from a hot lime soda softener! How’s it possible?” 


“Well, you see, Joe, they've developed a new mineral, Permutit Q. 
It’s an ion exchanger that will withstand boiling water with a pH 
over 10, and it’s not affected under operating conditions like that 


even after 1300 regeneration cycles.” i 
“Tell me more! Is Permutit Q more economical than phosphate?” t 


“It is, and what’s more, it reduces CO, in the steam. I’m really 
sold on this new process, because our chemical costs are lower, 
our effluent is lower in alkalinity and total solids, and we don’t 
need acid feeding to prevent deposits in our high stage heaters 
and economizers.” 


“The more you tell me, Ed, the more I want to know. I think we 
could put this new hot zeolite process to work in our plant, too. 


How can I find out full information about it?” 








“If you write to Permutit, they'll send you a new bulletin full of 

ine aeme information. I have their address somewhere . . . oh yes! It’s The 

i Bea G oon Permutit Company, Dept. ME4, 330 West 42nd Street, New York 

ime owras ete 18, N. Y. Then there’s. the Permutit Company of Canada, Ltd. at 
6975 Jeanne Mance Street, Montreal.” 


“Thanks for the tip, Ed. I’m sending 
them a letter today! 








High speed shaper keeps in shape 
with TIMKEN’ bearings 


HIS Steptoe-Western 15” shap- 

er is one of the fastest precision 
shapers in its class. It has 18 ram 
speeds and works up to 200 strokes 
per minute. To insure precision and 
trouble-free operation, the Western 
Machine Tool Works has mounted 
the input shaft, three countershafts, 
and the main bull gear on Timken* 
tapered rolier bearings—a total of 
12 in all, with automatic pressure 
lubrication. 

Timken bearings keep shafts in 
rigid alignment under the heaviest 
loads. Tapered construction enables 
them to take any combination of 
radial and thrust loads. Line contact 
between rollers and races gives 
them extra load-carrying capacity. 

Manufactured to extreme preci- 
sion and finished to incredible 
smoothness, Timken roller bear- 
ings make friction practically 
negligible. And since they’re made 
of the finest steel ever developed for 
tapered roller bearings —Timken 
fine alloy steel—they last the life 
of the machine. 

With 50 years of bearing research 
and development back of them, 
Timken bearings are first choice 
throughout all industry. No other 
bearing can give you all the ad- 
vantages you get with Timken 
bearings. Look for the trade-mark 
“Timken” on every bearing you 
use. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: “TIMROSCO”. 


This symbol on a product means 
its bearings are the best 


FINISHED TO CLOSER 
TOLERANCES 
Finishing to incredible smooth 
ness accounts for much of the 
precise, smooth rolling perform- 
ance of Timken bearings. This 
honing operation is typical of 
the amazingly accurate manufac- 
turing methods at the Timken 

Company. 

The Timken Company is the 
acknowledged l.ader in: 1 
advanced design; 2. precision 
manufacturing; 3. rigid quality 
control, 4. special analysis steels 


NOT JUST A BALL ©» NOT JUST A ROLLER 
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THE TIMKEN TAPERED ROLLER 


The WESTERN MACHINE TOOL WORKS, Ho/- 
land, Michigan, uses Timken bearings in its 
12” and 15" shapers to insure consistent preci- 
sion and trouble-free performance for the life 
of the machine. 
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TAPERED ROLLER BEARINGS 


BEARING TAKES RADIAL = AND THRUST LOADS OR ANY COMBINATION 








